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1892 Majtn, Harold Edward, Alderney. 

1890 Manson, Sir Patrick, K.C.M.G.. M.D., CM., F.R.S., 21, Queen Anne 

street, W. (C. 1900-1.) 



XX 

JSUcted 

1876 Maplbs, Rbgivald, Kiogsclere, near Newbury. 
1868 MAB8H, Prof. F. Howabd, 14, Hertford street, Mayfair, W. (C. 

1876-7.) ( v.. P 1889-90.) 
1887 Mabtin. Sidkbt. M.D., B.S., F.R.S., 10, Mansfield street, W. (C. 

1893-6. V.-P. 1900-1902.) 
1889 Masov, Datid Jambs, M.D., Rosemont, Maidenhead. 
1867 Mabok, Philip Bbookbs, Barton-on-Trent. 

1898 Mastbbicav, Ebkbst Williaic Qubkbt, Surgeon, English Mission 

Hospital, Jerusalem, S3'ria. 
1892 Mastbbs, John Alfbbd, M.D., 31, Albert Gate, Hyde Park, S.W. 
1884 Maudbley, Hbkbt Cabb, M.D., 11, Spring street, Melbourne, Victoria. 
1897 Maxwbll, J. P., c/o E.P. Mission, Amoy, China. 
1900 Maxwbll, Jaubb Laidlaw, M.D., E.P. Mission, Yni-nau-fu, Formosa, 

vid Hong Kong. 
1852 MAT. Geobgb, M.B., Reading. 
1SS8 Mat, William Page, M.D., B.Sc, 9, Manchester sqnnre, W., and 

Helouan, near Cairo, Egypt (November to April). 

1881 Maylabd, Alpbbd Ebkbbt, M.B., 4, Berkeley terrace, Glasgow. 

1874 Mbrboith, William Applbtok, CM., 21, Manchester square, W. 
1894 MiCHBLB, Ebnst. M.D., 48, Finsbury square, E.C. 

1900 MiLBUBN, Leslie, Hollywood House, Wimbledon common, S.W. 

1882 MOKET, AVQBL. M.D., Hunter street, Sydney, New South Wales. 

1901 MooBB, Alpbbd, Heculver Villa, Cheam road, Sutton^ Surrey. 

1899 MooBB, Fbedbbice Cbaybv, M.D., The Priory, Ardwick Green, Man- 

chester. 
1879 MooBB, NoBMAK, M.D., 94, Gloucester place, Portnian square, W. (C. 
1885-7. M.G.C. 1889-1900. V.-P. 1895-7.) 

1875 MoBGAy, John H., C.V.O., 68. Grosvenor street, ^V. (C. 1886-8.) 

1874 MOBISOK, Alexandbb, M.l)., CM., 14, Upper Berkeley street, W. 
1869 MOBBIS, Hbnby, M.A., M.B. (Tbustbe), 8, Cavendish square, W. (C 

1877-9, 1884-6. S. 1881-8. V.-P. 18889.) 
1879 MoBBis, Malcolm Alexandbb, 8, Harley street, W. 
1894 MOBBICE, Geoboe Gavin, M.D., Holy Trinity Vicarage, Weymouth. 
1891 Mobton, Chableb A., 14, Vyvyan terrace, Clifton, Bristol. 

1875 Mobton, John, M.B., Guildford. 

1884 MoTT. Fbrdebick Walkbb, M.D., F.R.S., 25, Nottingham place, W. 

(C 1891-3. V..P. 1899-1901.) 

1900 MuiB. RoBEKT, M.D., 4, Alfred terrace, Glasgow. 

1893 MuHMBBY, John Howabd, 10, Cavendish place, W. 

1899 MUBBAY, Gbobge K.,M.D., 11, Ellison place, Newcastle-on-Tyne. 

1885 MuBBAY, Hubebt Montague, M.D., 25. Manchester square, W. 

(C 1896-9.) 

1894 MUBBAY, John, M.B., B.Ch., 110, Harley street, W. 



1901 Nababbo, David, M.D., B.Sc, D.P.H., 6, Crown Office Row, Inner 

Temple, E.C. 
1887 Nason, Edwabd Noel, M.D., 80, Abbey street, Nuueatou. 
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Elected 
1902 Naybagobdato, Akthokt, St. Thomns's Hospital, Albert Embank- 
meut, S.E. 

1875 Nbwby, Chablbs Hbvby, 63, Victoria road North, Soutbsea, Hunts. 
1902 Newlakd, Thomas Sikpson, M.B., Cb.B., North terrace, Adelaide, 

S. Anstralia. 
1884 Newland-Pbdlbt, Fbbdbbick, 82, Devonshire place, Portland place, W. 
1865 Nbwkan, William. M.l)., Stamford, Lincolnshire. 
1895 NiAS, J. Baldwin, M.D., 5, Rosary gardens, S. Kensington, S.W. 
1868 NiCHOLLS, James, M.D., Trekenning Honso, St. Colnmb, Cornwall. 

1876 Nicholson, Fbank, M.D., 29, Albion street, Hnll. 

1864 KOBTON, Abthub T., C.B., Leyfields Wood, Ashainpstead, Berks. (C 

1877-9.) 
1883 Nobvill, Fbbdbbic Habyby, M.B., Dibrooghur, India. 



1880 O'CoNNOB, Bbbnabd, M.D., 25, Hamilton road, Ealing. 

1873 O'Fabbell, Sir Geobob Plukkbtt, M.D., 19, Fitzwilliani square, 

Dublin. 
1894 Ogle, Cybil, M.B., 96, Gloucester place, W. (C. 1899-1901.) 
1888 Opbnshaw, Thomas Hobbocks, C.M.G., M.S., 16, Wimpole street, W. 
1892 Obd, William Wallis, M.D., The Hall, Salisbury. 
1879 Obmebod, Joseph A., M.D., 25, Upper Wimpole street, W. (C. 1887-9.) 
1875 OSBOBN, Samuel, Maisonnette, Datchet, Bucks. 

1881 Owen. Sir Isambabd, M.D., 40, Curzon street, W. 

1865 OwLES, James Allden, M.D., Hill View, Woking, Surrey. 



1884 Paget, Stephen, 70, Harley street, W. (C. 1894-7.) 

1895 Pabxs, Walteb Chablbs, Government Laboratory, Pretoria, Soutli 

Africa. (C. Com. Sect. B, 1901-2.) 
1897 Pabfitt, Chablbs D., M.D., London, Canada. 

1893 Pabesb, Abthub Pebcy, M.B., B.Ch., 27, Beaumont street, Oxford. 
1874 Pabkeb, Rushton, M.B., B.S.,59, liodney street, Liverpool. 
1863 PABEINSOIT, Geobge, Halsdown House, Exmouth, South Devon. 
1901 Pabsons, John Hebbebt, M.B., B.S., B.Sc, 28, Great Ormond street, 

W.C. 
1882 Pasteub, William, M.D., 4, Chimdos street, W. (C. 1893-6.) 

1885 Paul, Fuank Thomas, 38, liodney street, Liverpool. 

1865 PAVY, Fbedebick William, M.D., LL.D., F.R.S., 35, Grosvenor 

street, AV. (C. 1872-4. V.-P. 1891-2. V.-P., Chairman Sect. C, 

1901—. P. 1893-4.) 
1868 Payne, Joseph Fbank, M.D. (Tbustee), 78, Wimpole street, W. 

(M.G.C. 1872-85. C. 1873-5, 1883-5. S. 1880-2. V.-P. 1888-9. 

V.-P., Chairman Sect. A, 1901-2. P. 1897-8.) 
1372 Peabcb, Joseph Chaning, M.D., CM., Montague House, St. Lawrence- 

on-Sea, Kent. 
1879 Peel, Uobebt, 130, Collins street East, Melbourne, Victoria. 
1899 Pembbby, Mabcus Seymoue, M.D., B.Ch., Guy's Hospital, S.E. 



XXII 

Eleifted 
1880 Penbertuy, John, Royal Veterinary College, Cumtlen Town, N.W. 

1887 Pekbose, Francis Geoboe, M.D., 84, Wimpolc street, VV. 
1884 Pepper, Augustus Joseph, M.B., CM., 13, Whnpole street, W. 

1900 Perkins, Joseph John, M.B.,41, Wimpole street. Cavendish square, W. 
1899 Pernet, Georoe, 77, Upper Gloucester place, N.W. 

1888 Perry, Sir Edwin Cooper, M.D., Superintendent's House, Guj'a 

Hospital, S.K. 
1902 Pheab, Arthur G., M.D., 47» Weymouth street, W. 
1878 Philipps, Sutherland Uses, M.D., St. Ann's heath, Virginia Water, 

Chertsey. 

1878 Phillips, John Walter, 30, Stanley street WesU Melbourne, Victoria. 
1893 Pinkbrton, Robert A., M.A.. M.D., 16, South Norwood hill, S.E. 
1884 Pitt, George Newton, M.D., 15, Portland place. W. (M.G.C. 1889- 

97. C. 1890-2, 1896-9. 8.1894-6. V.- P. 1899-1901.) 
18*76 Pitts. Bernard, M.A., M.C., 109, Harley street, W. (C. 1888-90.) 

1899 Plimher, Henrt George, 16, Cheyne walk, Chelsea, S.W. (C. Com. 

Sect. B, 1901-3.) 

1883 Poland, John, 2, Mansaeld street, Cavendish square, W. 

1882 Pollard. Bilton, M.B., B.S., 24, Hariey street, W. (C. 1895-7.) 
1850 Pollock, James Edward, M.D., 37, CoUinghani place. W. (C. 1862- 

4. v.- P. 1879-81.) 
1870 Poobb. Georgb Vivian, M.D., 24a, Porthind place, W. (C. 1883-5.) 

1879 POTTER, Henry Percy, M.D., St. Mary Abbotts Infirmary, Marloes road, 

Kensington, W. 
1866 Powell, Sir Richard Douglas, Bart., K.C.V.O., M.D.. 62, Wimpole 
street. W. (C. 1873-5, 1881-3. S. 1877-9. V.-P. 1887-8.) 

1884 Power. D'Arcy,M.A.,M.B.. 10a, Chandos street, W. (C. 1891-3. 1899- 

1902. Com. Sect. A, 1901-2. M.G.C. 1897-1900. S. 1897-9.) 
1865 Power, Henry, 10A,Chando8 street. Cavendish square, AV., and Bagdale 
Hall, Whitby. (C. 1876-7.) 

1900 Poynton, Fbbdbrice John, M.l)., 19, Portmau street, W. 

1887 Pratt, William Sutton, M.D.. Penrhos House. Rugby. 
1902 Price, F. W., M.B.. 1. Maida Vale Mansions, W. 

1884 Price, John A. P.. M.l)., 124, Castle street, Reading. 

1900 Price-Jones, Cecil, M.B., 7, Claremont road, Surbiton, Surrey. 

1888 Primrose, Alexander, M.B., CM., 100, College t>tieet,Toroni«), Canada. 
1882 Pringle, John J., M.B., CM., 23, Lower Seymour street, W. 

1895 Purvis, William Prior,M.D.,2. Avenue place, Southampton. 
1865 Pye-Smith, Philip Henry, M.1>., F.R.S. (Treasureu), 48, Brook 
street, W. (C. 1874-7. V.-P. 1890-1. T. 1903—.) 

1897 Rankin, Guthkie, M.D., 4, Chesham street, S.W. 

1890 Bansom, William Bbamwell, M.l)., The Pavement, Nottingliam. 

1891 Ratclifpb, Joseph Rilev, M.B., CM., Wake green, Moseley. 
1887 Raven, Thomas Francis, Broadstnir**, Kent. 

1870 Ray, Kdwaud Reynolds, 15a, Upper Brook street, W. 

1875 Reid, Robert William, M.l)., CM., 8, Queen's gardens, Aberdeen, 

1901 Reid, Si. George Caulfikld, Brigstock House, Thornton Heath, Surrey. 



XXill 

Bheted 

1901 Reisshann, Chablss, M.B.^ St. Peter's, College Town, Adelaide, S. 
Australia. 

1881 Rbnnbb, William, Wilberforce street. Free Town, Sierra Leone. 
1893 Rbvnib, Gbobgb Edwabd, M.D., College street, Hyde park, Sydney, 

N.S.W. 
1895 Ritchib, Jambs, M.D., 28, Beaumont street, Oxford. (C. Com. Sect. B^ 

1903—.) 
1901 RiYiEBB, Clite, M.D., 19, Devonshire street, W. 
1865 Hobertfl, Dayid Lloyd, M.D., 11, St. John's street, Manchester. 
1871 ROBBBTS, Pbbdbbick Thomas, M.D., 102, Harley street, W. (C. 1888-5. 
1878 RoBBBTs, William Howlakd, M.D., Surgeon, Madras Army. 
1888 RoBBBTSON, RoBEBT, M.D., The Bungalow, Ventnor, Isle of Wight. 
1885 RoBiysON, Abthub Henby, M.D., St. Mary's Infirmary, Highgate 

hill, N. 

1882 RoBiNSOV, Tom, M.D., 9, Princes street. Cavendish square, W. 

1888 RoLLBSTOK, HUMPHBY Dayy, M.A., M.D. 56, Upper Brook street, 

Grosvenor square, W. (C. 1894-7. 1900-1902. Com. Sect. A, 

1901-2. M.G.C. 1895-1900. S. 1898-1900.) 
1868 ROSE, Hbnby Coopbb, M.D., 16, Warwick road, Maida hill, N.W. (C. 

1873-4.) 
1875 RossiTBB, GBOBaB Fbbdebick, M.B., Cairo Lodge, Weston-super-Mare. 
1877 ROTH, Bbbxabd, 38, Harley street, W., and "Wnyside," 1, Preston 

park avenue, Brighton. 
1888 RouoHTON, Edmund Wilkinson, M.D., 38, Queen Anne street, W. 
1891 Rouillabd, Laubent Antoinb John, M.B., Durban, Natal. 

1901 Rowland, Sydney, M.A., Jenner Institute of Preveutive Medicine, S.W. 

1899 Rowlands. Robebt P., Guy's Hospital, S.E. 

1891 RuFFEB, Mabo Abmand, M.D., The Quarantine Board, Alexandria. 
1897 RUNDLB, Hbnby, 13, Clarance parade, Southsea. 

1900 Russell, A. E., M.D., 107, Lambeth Palace road, Albert Embankment, 

S.E. 
1895 Russell, James Samuel Risien, M.D., 44, Wimpole street, Cavendish 

square. W. 
1891 Russell, William, M.D., 3, Walker street, Edinburgh. 

1854 Sandebson, Sir John Bubdon. Bart., M.D., D.C.L., P.R.S. (Pbebidbnt), 
64, Banbury road, Oxford. (P. 1902— . M.G.C. 1869-76. C. 1864-7. 
v.. P. 1873-4.) 

1897 Santi. Philip R. W. de, 15, Stratford place, W. 

1902 Saboent, Pebcy William Gbobob, M.B., B.C., St. Thomas's Hospital^ 

S.E. 
1886 Saundby, Robebt, M.D., 140b, Great Charles street, Birmingham. 
1871 Saundbbs, Chables Edwabd, M.D., Sussex County Lunatic Asylum, 

Hay wards Heath. 
1901 Saukdebs, E. a., M.B., 49, Hurley street, W. 

1890 Saundbbs, Fbbdebick William, M.B., B.C., Chieveley House, Newbury^ 
1873 Sava&b, Geob&b Hbnby, M.D., 3, Henrietta street. Cavendish square^ 

W. (C. 1881-3.) 



JEleeied 

1882 Savill, Thomas Dixok, M.D., 60, Upper Berkeley street, W. 
1902 SCHOLBEBO, H. A., M.B., St. Bartholomew's Hospital, £.C. 

1891 ScHOBSTBiv, GusTAYB ISIDORE, M.B., B.Cli., 11, Portland place, W. 

1901 Scott, Hon. G. H., M.B., B.C., Hertoaii Hoase, St. Boswells, N.B. 

1902 Scott, S. G., M.A., M.B., Yorkshire College, Department of Medicine, 

Thoresby place, Leeds. 

1899 Sbligmakk, Charles Q., M.B., c/o H. C. Jonas, M.D., Bear street, 

Barnstaple. 
190S Sblous, C. F., M.B., St. Tliomas's Hospital, Albert Embankment, S.E. 
1877 Semok, Sir Felix, C.V.O., M.D.. 39, Wimpole street. W. (C. 1885-7.) 
1894 Srqubira, James Harry, M.D., 13, Welbcck street, Cuvendii^h sqnare, W. 

1872 Sbrgbant, Edward, D.P.H., Lancashire County Council, Public Health 

Department, County Offices, Preston. 
1876 Sharkey, Seymour J., M.D., 22, Hurley street. W. (M.G.C. 1884- 

1895. C. 1884-6. V.-P. 1895-7.) 
1880 Shattocc, Samuel G. (Hok. General Secretary), 4, Crescent rond, 

The Downs, Wimbledon, S.W. (M.G.C. 1884-1900. C. 18857, 

1893-6. S. 1890-2, 1902—. V..p. 1896-8. E. 1900—.) 
1898 Shaw, Harold Batty, M.D., 7, Devonshire street, W. (C. Com. Sect. 

A, 1903—.) 
1886 Shaw, Lauriston Elgib, M.D., 64, Harley street. W. 

1886 SHEBRIHGTOir, Charles Scott, M.D.. F.Il.S., University CoUegre, 

Liverpool. (C. 1894-7.) 
1856 SHILLITOE, BuxTOK, 2, Frederick's place, E.C. 

1875 SiDDALL, Joseph Bower, M.D., CM., Conybeare, Nortlmra, Bideford. 
1880 SiLCOCB, A. Quarry, M.D., B.S.. 52, Harley street, W. (C. 188890.) 
1901 Singer, Harold Douglas, M.D., St. Thomas's Hofipital, S.E. 

1892 Slater, Charles, M.B., St. George's Hospital, S.W. 

1887 Smallfbicb, William Donald, 10, Chester square, S.W. 
1879 Smith, E. Noble, 24, Queen Anne street, W. 

1887 SMITH, Frederick John, M.D., 138, Harley street, W. 

1894 Smith, Guy Bellinoham, M.B., B.S., 24, St. Thomas's street, S.E. 

1900 Smith, J. Lorrain, M.D., Queen's College, Belfast. 

1873 Smith, Richard T., M.D., 117, Hnverstock hill, N.W. 

1883 Smith, Robert Percy, M.D., 36, Queen Anne street, W. 

1869 Smith, Robert Shinglbton,M.D., Deepholm, Clifton Park, Bristol. 
1856 Smith, Sir Thomas, Bart., K.C.V.O., 5, Stratford place, W. (C. 1867-9. 

V.-P. 1877-8.) 
1866 Smith, William, Melbourne, Austrulia. 

1870 Smith, William Johnson, Seamen's Hospital, Greenwich, S.E. (C. 

1879-81.) 
1870 Snow, William Vicary, M.D., Richmond Gardens, Bournemouth. 

1888 Solly, Ernest, M.B., Strnthlea, Harrogate, Yorks. 

1887 Spencer, Walter George, M.S., 35, Brook street, W. (M.G.C. 1894- 

1900. C. 1896-9.) 
1899 Spriggs, Edmund Iybns, M.D., 24, St. Thomas's street, S.E. 
1861 Squire, Alexander Balmanno, M.B., 24, Weymouth street, W. 
1890 Stabb, Ewen Carthew, 57, Queen Anne street, W. 
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EUeted 

1901 Staineb, E.. M.B., 60, Wimpole street, W. 

1895 Stabling, Ebnxst Henby, M.D., F.R.S., 8, Park square West, Regent's 

Park, N.W. (C. Com. Sect. C, 1901—.) 

1896 Stephens, J. W. W., M.D. Address ancommnnicated. 

1899 Stewabd, Fbakcis J., M.S., 24, St. Thomas's street, S.E. 

1900 Stbwabt, Pubvbs, M.D., 7, Harley street, W. 

1891 Stiles, Habold Jalland, M.B., CM., 5, Castle terrace, Edinburgh. 

1897 Still, Qeobob F., M.D. (Hon. Sbcbbtabt, Seot. A), 114, Harley 

street, W. (C. Com. Sect. A, 1901-3. Sec. Sect. A, 1903—.) 

1879 Stiblifg, Edwabd Chables, C.M.G., M.D., F.R.S., Adelaide, South 

Australia [care of Messrs. Elder & Co., 7, St. Helen's place, E.C.]. 

1884 Stonham, Chables, 4, Harley street, W. (C 1893-6.) 

1896 Stbanoeways, T. P., St. John's College, Cambridge. 

1902 Stbigkland-Qoodall, J., M.D., 30, Vanbrugh hill, Blackheatb, S.E. 

1903 Stbong, Waltbb M., " Helstouleigh," Champion park, Denmark hill, 

S.E. 
1875 STUBaE,W. A.,M.D., 29, Boulevard Dubouchage, Nice. 
1867 Swain, William Paul, 17, The Crescent, Plymouth. 

1881 Symonds, Chabtebs James, M.S., 58, Portland place, W. (M.6.C. 

1884-91. C. 1886-8. V.-P. 1899-1901.) 

1886 Tabgbtt, James Hbnby, M.B., M.S., 6, St. Thomas's street, S.E. 
(M.G.C. 1894-1900. C. 1894-6, 1897-1900. V.-P. 1900-1902. S. 
1895-7.) 

1870 Tay, Waben, 4, Finsbury square, E.C. (C. 1881-2.) 

1871 TAYIOE, Pbbdebick, M.D., 20, Wimpole street, W. (M.G.C. 1879- 

89. C. 1879-81. V.-P. 1897-9.) 

1885 Taylob, Henby H., 10, Brunswick place. Hove, Sussex. 

1892 Taylob, Jauhs, M.D., 49, Welbeck street, W. 

1902 Thielb, Fbancis Hugo, M.D., 7, Hempstead lane, Highgate, N. 
1853 THOKPSOir, Sir Hknby, Bart.. 35, Wimpole street, W. (S. 1859-63. C. 
1866-7. V.-P. 1868-70.) 

1897 Thomson, H. Campbell, M.D., 84, Queen Anne street, W. 

1891 Thomson, Henby Alexis, M.D., 32, Rutland square, Edinburgh. 
1884 Thomson, John, M.D., CM., 14, Coates crescent, Edinburgh. 

1901 Thomson-Walkbb, J. W., M.B., 8, Cavendish place, W. 

1892 Thorbum, William, B.S., 2, St. Peter's square, and Rusholme Lodge, 

Rusholme, Manchester. 
1874 Thobnton, John Knowblby, M.B., Hildersham Hall, Cambridge. 
1872 Thobnton, William Pugin, 35, St. George's place. Canterbury. 

1900 Thubstielp, Hugh, M.D., 45, Weymouth street, W. 

1880 TiBABD, Nbstob Ibidobb, M.D., 74, Harley street, W. 
1884 TivY, William James, 8, Lansdowne place, Clifton, Bristol. 

1901 Todd, Chables, M.D., Queensberry Lodge, Aldenham, Herts. 

1897 TooGOOD, F. Shbbman, M.D., The Infirmary, 282, High street, Lewis- 
ham, S.E. 

1882 Tooth, Howabd Henby, C.M.G., M.D., 34, Harley street, W. (C. 

1892.4. M.G.C. 1895-1900.) 
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Elected 

1886 ToTBUEA, Kankai, Tokio, Japan. 
1872 T0WV8END, Thomas Suttok, 68, Queen's gate, S.W. 
1899 Tbbdgold, Alfred F., London County Asylum, Woodford Bridge, Essex. 
1888 Treveltak, Edmond F., M.D., 40, Park square, Leeds. 

1902 Tbbvob, Robert Salisbury, M.B., 21, Fitzgeorge avenue. West Ken- 

sington, W. 

1903 Tritsch, Isidob, Lawn House, Hainpstead Heath, N.W. 
1851 Trotter, Johk W., 4, St. Peter's terrace, York. (C. 1865-9.) 
1895 Troutbbck, Henry, M.B., B.C., 151, Ashley gardens, S.W. 
1859 TBUKAV , Edwin Thokas, 23, Old Burlington street, W. 

1888 Tubby,Alfrbd Herbert, M.S., 25, Weymouth street, Portland place, W. 

1867 Tuck well, Henry Matthews, M.D., 64, High street, Oxford. 

1858 Tudor, John, Dorchester, Dorset. 

1863 Turner, Jambs Smith, 12, George street, Hanover square, W. 

1893 TuRNEY, Horace George, M.D., M.Ch., 68, Portland place, W. 

1858 TURTLE, Frederick, M.D., Kirkmead, Woodford, Esses. 

1880 Tyson, William Joseph, M.D., 10, Langhorue gardens, Folkestone. 



1867 Venning, Edgcombe, 30, Cadogan place, S.W. 

1889 VoBLCKBB, Abthub Fbancis. M.D., B.S., 101, Harley street, W. (C. 
1895-7.) 



1867 WAOSTAFFfi, William Wabwice, B.A., Purleigh, St. John's hill, Seven- 

oaks. (C. 1874, 1878-80. M.G.C. 1874-82. S. 1875-7.) 
1885 Wakley, Thomas, jun., 16, Hyde park gate, S.W. 

1902 Walker, E. W. Ainlby, M.D., 40, Devonshire street, Portland place, 

W. 

1893 Walkbb, Norman Puryis, M.D., 7, Manor place, Edinburgh. 
1901 Wallace, Cuthbebt Sidney, 26, Upper Wimpole street, W. 

1881 Waller, Bryan Charles, M.D., Masougill House, Cowan bridge. 
Kirk by* Lonsdale. 

1890 Wallis, Frederick Charles, M.B., B.C., 107, Harley street, W. (C. 

1898-1901.) 
1888 Walsham, Hugh, M.A., M.D., B.C., 114, Harley street, W. 
1859 Walters, John, M.B., Reigate, Surrey. 
1892 Ward, Allan Ogier. M.D.Edin., 73, Cheapside, E.C. 

1903 Ward, Edward, M.B., B.C., 21, Park place, Leeds. 

1892 Waring, Holbubt Jacob, M.B., M.S., 37, Wimpole street, W. 
1901 Warner, Allan, M.D., 5, Ferndale villas, Harrow. 

1891 Watbrhousb, Herbebt Furnivall, M.D., CM., 81, Wimpole str)?et, 

W. 
1903 Waters, W. A. P., M.D., 99, Holytvell, Oxford. 
1890 Webb, Chables Fbbbe, M.D., New street House, Basingstoke. 

1894 WEBER, Fbedebick Parkbs, M.D., 19, Harley street, W. 

1858 WEBEB, Sir Hermann, M.D., 10. Grosvenor street, W. (C, 1867-70. 
v.. P. 1878-80.) 
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Elected 

1864 Welch, Thomas Davieb, M.D. (Travelling). 

18y4 Wbllb, Sydket Russell, M.D., 24, Somerset utreet, Portmau 
square, W. 

1892 Wbsbbook, Fbane F., M.l)., The University of Minnesota, Minnea- 
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Your Council have to report that during the present session 
twenty-three new members have been elected into the Society^ 
that nineteen members have resigned, and that there have been 
seven losses by death. 

The total number of members at the present time is 710, of 
whom twelve are honorary. 

The death-roll comprises, of Ordinary Members, Lennox 
Browne, Samuel Fenwick, T. J. Maclagan, F. Manley Sims, 
and J. W. Washbourn ; and of the Honorary Members, Prof. 
Eudolph Virchow. 

The ^'Laboratory" meetings have been held at University 
College, the Jenner Institute, and the Medical School of St. 
Bartholomew's Hospital, and to the Pathological Directors of 
these institutions the Council offers its best thanks. The fourth 
meeting, which was to have been held at the Conjoint Labora- 
tories of the Royal Colleges, lapsed by reason of the closure of 
the laboratories named before the date which had been fixed 
for that meeting. 

At the close of the past year the Council voted a sum of 
£10 towards the statue which is being erected in Berlin as a 
memorial to the late Prof. Virchow. This donation was made 
not only that the Society might officially take part in what had 
been organised as an international project, but because the 
Council desired to mark Prof. Virchow's long relationship with 
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the Society^ of which he had been an Honorary Member since 
the year 1869, and in which he had always taken a great 
interest. 

On previous occasions the Council has (on behalf of the 
Society) acknowledged Prof. Virchow's position in pathological 
science by presenting to him a congratulatory address on his 
eightieth birthday, and a similar address on his seventieth, the 
Presidents of the Society at these times being Mr. Watson 
Cheyne and Dr. W. H. Dickinson. 

In regardto the ^ Transactions ' the Council wishes to direct 
attention to the following facts, which, though not of recent 
date, are hardly perhaps sufficiently known : 

(1) That the work is published in parts during the year, as 
well as in whole at the end of it, in order to minimise delay in 
the appearance of communications made by members. 

(2) That copies of the volume are annually presented to the 
libraries of all the universities of Europe and America, as well 
as to certain other institutions. The countries beyond the 
United Kingdom to which the ' Transactions ' are sent com- 
prise Australia, Canada, India, the United States of America, 
Japan, France, Gerraany, Austria-Hungary, Italy, Russia, 
Spain, Portugal, Belgium, Holland, Denmark, Norway, Sweden, 
and Switzerland. 

The presentation list was, two years ago, enlarged in this 
•extensive manner in order that the communications made in 
the volume might become as widely known as possible. 

In addition to this the Council draws attention to the 
gratuitous supply of copies furnished to members making com- 
munications, and to the care exercised in the reproduction of 
illustrations. 

In these various ways, joined with the changes made in the 
meetings three years ago, the Council trusts that the efficiency 
of the Society as an organ for the cultivation of pathology 
in all its branches has been raised to the highest attainable 
standard. 

Since the last annual report the index of the volumes, from 
XXXVIII to L inclusive, has been printed and distributed to the 
members. 

The compilation of this, the fourth General Index, was en- 
trusted by the Council to Mr. S. G. Shattock, and in its produc- 
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tion certain changes have been carried out which, it is hoped, 
will facilitate the reference to its contents. 



Financial Statement by the Treasurer. 

During the past year the Society has defrayed the cost of 
publication of the General Index to Volumes XXXVIII to L, 
amounting in all to £158 6s. 4d., inclusive of a honorarium to 
the editor. 

To meet this and certain additional expenditure upon the 
' Transactions ' the sum of £250 was realised by the sale of 
Stock standing in the names of the trustees. 

The income during the past year has amounted to £504 2$, 4cZ., 
of which £429 9«. was from subscriptions, £49 19«. bd. from the 
sale of 'Transactions,^ and £23 ISs. lid. dividend on Consols. 

On the expenditure side the total amount paid for printing 
and illustrations (including about £30 for reprints distributed 
gratuitously to writers of papers) was £396 48. 

The total expenditure has amounted to £831 13«. 9d., and 
the total receipts to £762 11«., which include the payment for 
the General Index and the sum acquired by the sale of Stock. 
There is therefore a deficit which amounts to £69 2«. 9c?. 

The amount of Stock now held by the Society in Consols is 
£854 6s. 3d. 
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THE PATHOLOGY OF INFECTION. 

The proposal of the Council of the Pathological Society that 
I should take the office of President was one that I accepted 
with great pleasure, as an indication of the good-will of those 
whose good-will I most esteem. The honour you have done me 
in my old age in bringing me back as your President after so 
many years* absence from your meetings, I take as an expression 
of your approval of the efforts which I have made, however in- 
effectually, to vindicate the claim of the science which this 
Society represents — the science of pathology — to a place of 
equal honour with the other sciences, and at the same time to 
maintain its close relationship with the practice of medicine and 
surgery. 

In common with the older sciences, pathology seeks to in- 
vestigate the " causes of things " — the relation to each other of 
the phenomena which in endless sequence constitute the life of 
the organism, no less in disease than in health. Fifty years 
ago the only part of pathology which had reality in it was 
pathological anatomy. On this foundation, and more particu- 
larly on the new anatomical facts which towards the middle of 
the last century the microscope had revealed, Virchow had 

1 
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founded the new science. In his hands and in those of the men 
who worked with him, first at Wiirzburg and afterwards at 
Berlin, the science rapidly grew into what it has been for the 
past forty years, comprising in its widened scope not merely 
the structural changes which result from disease, but the pro- 
cesses which produce them. 

Considering that this is our first meeting since the death of 
the great master, it might seem appropriate that I should take 
as my subject the inestimable services which he has in his long 
life rendered to medicine; that I should remind you of the 
'^ cellular pathology^* and of the succession of discoveries 
relating to the minute anatomy of infiammation and tubercle, to 
the genesis of morbid growths, to the processes of degeneration 
— ^in short, to all the fundamental processes of disease which 
were at that time within reach of anatomical investiga- 
tion. For several reasons I feel reluctant to attempt the task 
this evening. The time at our disposal would be inadequate, 
and nothing that I could say would be new to you. Those 
who are old enough to remember the dim twilight of fifty years 
ago can perhaps better realise the claims of Virchow to our 
grateful remembrance than their successors ; but all of us who 
are earnestly working for the advancement of medicine, whether 
at the bedside or in the laboratory, feel that they belong to his 
school and are directly or indirectly his disciples. The obser- 
vations for which I ask your kind indulgence will relate to a 
subject which some thirty years ago occupied much of my 
attention. It had no prominent place in the '* cellular patho- 
logy'^ which Virchow, Recklinghausen, and Cohnheim had 
taught us, but nevertheless has now so close -a relation to it that 
I felt justified in designating it on a former occasion the 
" cellular pathology of to-day .'' ^ For, the encounter of disease- 
producing agents with the living organism presents to us 
problems which are as truly problems of cellular pathology as 
are those relating to the processes of inflammation, tubercle, or 
cancer. The subject on which I am about to speak is the 
pathology of infection. Before I proceed further I wish to 
observe that had I known that my friend Dr. W. H. Welch 
would make infection the subject of the Huxley Lecture, I 

1 " Address to the Thirteenth International Congress," ' The Lancet/ August 
25th, 1900, p. 563. 
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would have selected some other topic for this evening. As, 
however, the aim I have in view is humbler and very different 
from his, I do not apprehend that I shall say anything dis- 
cordant with that admirable exposition of the experimental 
data relating to immunity. The purpose I have placed before 
myself is to translate into language which would have been in- 
telligible to the pathological student of twenty years ago the 
technical language which is unavoidable in dealing with notions 
which have, so to speak, sprung fresh from the laboratory, and 
have not yet had time to clothe themselves in plain English. 

May I for a moment ask your attention to the form in which 
the question of the nature of infection presented itself at the 
end of the sixties ? Lister had taught us the etiology of trau- 
matic inflammation and of the diseases which are associated with 
it. From Chauveau ^ we had learned that in the liquid con- 
tagia of many diseases communicable by inoculation — glanders, 
clavelee, vaccinia — the morbific agent could be separated from 
the liquid in which it was suspended by mechanical means such 
as filtration or subsidence ; and it had been inferred from this 
that all such morbific agents were particulate. Villemin * had 
shown that tuberculosis could be communicated with certainty 
by inoculation. I myself did my best to complete the work 
which Villemin had begun, by exploring the channels by which 
the tuberculous process is disseminated within the organism 
and demonstrating its intimate relation with the lymphatic 
system. Then followed the excellent experimental and histo- 
logical work done by Klein,* which did the utmost that could be 
accomplished by the technical resources which were then at the 
disposal of the pathologist. But notwithstanding these dis- 
coveries, the central question remained unanswered. It was not 
known whether the tuberculous process depended for its origin 
on a specific infection or owed its characteristic peculiarities to 
pre-existing structural conditions, for experiment seemed to 
show that subacute inflammatory processes of non-infective 

I "Determination ezp^rimentale des Elements qui constituent le Principe 
yirolent dans le Pus varioleux et le Pus morveux," 'Comptes Bendus/ 
February, 1868. 

• ' £tude sur la Tuberculose/ Paris, 1868. 

' " On theCommunicability of Tubercle by Inoculation," * Tenth and Eleventh 
Eeports of the Medical Officer of the Privy Council,' London, 1868 and 1869. 

* ' Anatomy of the Lymphatic System,' London, 1873-75. 
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origin affected the Iirmphatic system and followed the coarse of 
the Ijmphatic channels in the same way as tabercnlons ones, so 
that the latter could not be considered as more effective than 
the former. It was not nntfl several years later that un- 
equiTocal evidence of the specificity of tubercle was obtained, 
not by the discovery of the corpus delicti itself, for that did not 
happen until still later, but by the experiments of Salomonsen,^ 
in which it was shown that if a minimal quantity of tuberculous 
material is introduced into the anterior chamber of the eye of a 
rabbit no inflammatory reaction follows, but after an incubation 
period of two or three weeks tuberculous nodules appear on the 
iris, the process eventuating in general tuberculosis. It is not a 
little remarkable that, at the very time that Salomonsen was 
engaged with Cohnheim in these experiments, Koch was per- 
fecting that great discovery which was the foundation of the 
bacteriological method — the discovery that the bacillus of 
anthrax could be cultivated in successive generations outride of 
the body, and that these generations retained the power of com- 
municating the disease for an unlimited period. It thus came 
to pass that the years from 1877 to 1879 were among the most 
notable in the history of our science; for while Salomonsen's 
discovery afforded to the many searchers after the specific 
micro-organism of tubercle — ^among whom one of the foremost 
in this country was my predecessor in this chair, Mr. W.Watson 
Cheyne — ^the assurance that their search would eventually be 
successful, Koch's discovery furnished the method by which 
that success was rendered possible. 

Let us hasten over the next eight years, during which new 
specific forms of micro-organisms were observed and dis- 
criminated from each other in rapid succession, and pass on to 
the next important step in the investigation of the process of 
infection — the discovery by Flugge and NuttalM at Breslau, 
and by Buchner ' at Munich, of the fact that in certain animals 
the liquor sanguinis is possessed of alexeteric properties by 

1 "Sor llnocnlation de la Taberculose, specialement li riiis dn Lapiii/' 
' Xordiskt Medidnfikt Arkrv.,' 1879, toL xi 

2 "Studien uber die Abechwachimg Yimlenter Bacterien/' etc., including- 
Xnttall, " Experimente uber die bacterienfeindlichen Einflusse des thierischen 
K5rper8," ' Zeitachrift fur Hygiene,* 1888, vol. ix, 

^ ** Untersnehnngen fiber die bacterienfeindlichen Wirknngen des Blutes 
und Blutaenuns," ' Axchir fur Hygiene,' 1890, voL x, p. 84. 
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virtue of which it may contribute to the defence of the organism ; 
and that, in animals in which the power of resisting specific in- 
fections has been acquired by immunisation, this power can be 
transmitted to other individuals by the serum. It does not lie 
within my scope to speak of the value of this discovery as the 
harbinger of a new therapeutic method. I wish only to dwell 
on its influence on the progress of research. To the scientific 
investigator of the infective process it at once opened new 
possibilities, the result of which has been that during the last 
ten years the inquiry into the nature of the alexeteric properties 
of the blood, whether natural or acquired, has been carried out 
with extraordinary zeal and success in Germany, France, Scan- 
dinavia, Russia, Italy, Japan — as well as in the laboratories of 
this country and of America. But the results which have been 
gained present to the student who desires to bring them into 
intelligible relation with each other, difficulties which, if I am 
not mistaken, are greater than any which he has to encounter 
in other branches of pathology. In attempting to discuss them, 
however imperfectly, I am not vain enough to imagine that I 
shall be able to add to the knowledge of those members of the 
Society who are conversant with the subject. The utmost that 
I can hope for is to be of some use to those who are perplexed 
by the multiplicity of the experimental data which have been 
presented to them, and (to use a homely expression) who find it 
difficult to see the wood because of the trees. The main source 
of this difficulty is no doubt the rapidity of progress — the 
number of new experimental results which present themselves 
to us year by year and month by month. A few years ago the 
contest seemed to be between infected organism and infecting 
microbe. Now we have also to do with toxines and antitoxines. 
In the language of a century ago, a transition has taken place 
from solidism to humoralism ; and even the old words have been 
revived. Happily the change does not depend, as was wont to 
be the case at former periods in the history of medicine, on a 
swing of the pendulum of medical opinion, but on the real pro- 
gress of experimental investigation. Every advance brings us 
nearer to the scene of action, and thus enables us to see things 
on a larger scale and in more detail. In our attack on the 
citadel of knowledge, the obstacles are the more formidable the 
nearer we approach the breach. Far from finding the work cut 
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out for us easier, it is ten times more difficult. To the micro- 
scopical methods we used before we have now to add chemical 
ones. If we had to do with substances of known constitution 
which could be recognised by their chemical reactions, it might 
be otherwise; but as yet we are far removed from this 
knowledge. We gratefully learn from the physicist and 
chemist how to use exact methods and instruments. Even as 
regards these we find that we must largely depend on ourselves. 
For the methods which in the present investigation have done 
most for us — such, e.g., as the use of the centrifuge, filtration 
through porcelain, and, to mention the most recent, the cyto- 
clastic method contrived by Mr. Sydney Rowland — have been 
all devised by pathologists themselves. In the interpretation of 
the newly discovered properties of the circulating blood and of 
the tissue juices on which immunising processes depend, I hope 
to be able to show you as I proceed that we have already 
received invaluable direct assistance from the exact sciences ; 
but the history of pathology leads us to believe that the most 
important work will still be done by men who, like Virchow, 
Cohnheim, Lister, Koch, and Ehrlich, are themselves pathologists. 
The consideration of a complicated question like that of infec- 
tion can often be best entered upon from the point of view of 
the prevalent notions which relate to it, for in general such 
notions contain a kernel of truth. Now there are two points 
relating to infection about which all are agreed. One of these 
is that when a contagium enters the human or animal body its 
encounter with the living organism is of the nature of a 
struggle between two opposing tendencies. We may accept 
this notion of reciprocal counteraction or antagonism as funda- 
mental, and allow it free scope in our speculations as to the 
nature of infection, not merely because it is in harmony with 
observed facts with which we have been long familiar, but also 
because it is a necessary corollary to the one biological law to 
which there is no exception, — the law that in the living organism 
every part, every organ works together with the rest for the 
maintenance and efficiency of the whole, and consequently 
for the counteraction of whatever is hostile to that end. The 
existence in the environment of specific disease-producing 
poisons is a fact, like that of the origin of evil in the moral 
world, behind which we need not at present strive to penetrate. 
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The liability to infection which this fact implies must, in 
accordance with the law of adaptation, be associated with the 
power of counteracting it. Our question, therefore, is not why 
we are provided with the means of guarding against these 
risks, but how contagia act and how the organism reacts against 
their attacks. The progress of research affords ground for 
believing that the principle of antagonism has an almost un- 
limited scope in its application to the process of infection. The 
old notion that every bane has its antidote is so far true that 
every inpAtious substance which is capable of being assimilated 
(in the physiological sense) by a living cell is also capable of 
exciting in it an abnormal reaction antagonistic to the first. 
We have long recognised this power of reaction in the cells of 
the animal body, but Dr. Walker,^ by his previous studies on the 
bacillus of typhoid fever, and still more by the experiments 
published only the other day, has given reason for believing 
that it is also possessed by the bacillus itself. He has shown 
that when the bacillus of typhoid fever is grown in a bacterio- 
lytic medium, those bacilli which escape dissolution acquire a 
higher degree of virulence. In other words, the anti-bacterial 
reaction of the medium excites in the bacilli which evoked it an 
anti-antibacterial — L e. a pro-bacterial — ^reaction which is, of 
course, equivalent to an increase of virulence. 

A second point about which there is also complete agreement 
is that of specificity. I have already referred to the four or five 
years during which the discovery of the specific cause of 
tubercle was anticipated and the micro-organism itself sought for, 
just as the discovery of the planet Neptune was anticipated by 
the astronomers Adams and Leverrier. Since then we have been 
furnished with equally unequivocal evidence of the specificity 
of many other diseases which were before of doubtful etiology. 
But the most striking result of all has been the discovery of the 
close analogy between the specificity of man and of the higher 
animals and that of their diseases. This analogy may be ex- 
pressed by saying that species in animals and species in in- 
fective diseases have this in common, that they can both be dis- 
tinguished by characteristic peculiarities in the liquid part of 
the circulating blood — characteristics which might be called 

^ ' Journal of Pathology/ March, 1902, and ' British Medical Journal/ October 
18th, 1902. 
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chemical were it not that, although they belong not to cells but 
to their fluid environment, they are physiological or pathological, 
and not such as the chemist could take cognizance of. On this 
interesting subject time will not allow me to enter. 

If I have not occupied too much of your time with these 
general considerations, I will ask your permission to pass on to 
the discussion of the two forms in which the infective process 
presents itself — infection by toxine and infection by bacteria. 
In doing so I will ask you to regard these processes exclusively 
from the pathological point of view. I am anxious that we 
should as far as possible confine our attention to what happens 
in the tissues and structures of the infected organism when 
attacked by the infecting toxine or bacterium as the case may 
be. Of the first kind of infection diphtheria is the typical 
instance. Its toxic action can be measured with assured 
accuracy by determining how much is just enough to kill a 
given test animal in a given time. A certain quantity of horse 
serum prepared by the now familiar method of immunisation is 
proved by experiment to cpunteract that action — t. e. in tech- 
nical language, to neutralise the minimal lethal dose. This ex- 
periment, which has been repeated thousands of times, suggests 
the existence in toxine and serum of two bodies which enter 
into chemical combination, but when we seek for the evidence 
that this is so we encounter great difl^culties. If the combina- 
tion of the two antagonistic substances is a chemical one, it must 
be indicated by chemical reactions capable of being expressed 
in chemical language. In judging of chemical neutralisation 
we have recourse to a chemical test or indicator. In the 
present instance our indicator is not chemical but pathological. 
The reagent used is not a chemical reagent in a test bottle, but 
a living guinea-pig in a cage. We are able to observe the 
pathological effects, but of the substances which produce them 
we have as yet no exact knowledge. We shall see as we pro- 
ceed that certain concomitant phenomena of infection are already 
accessible to chemico-physical investigation, but this cannot 
yet be said to be the case as regards the essential process of 
infection and counter-infection. We can best judge of this by 
considering what we know as to the essential nature of the 
action of the toxine of diphtheria. 

The quality which stands first is lethality. This we measure 
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in terms of the M.L.D. (minimum lethal dose) unit. But 
lethality is not all. All toxines in moderate dose do something 
else. Side by side with the lethal process there is another 
process, the effects of which tend in the opposite direction. Its 
nature may be compared to what in physiology is called stimula- 
tion. For, just as the introduction of a sapid substance into the 
mouth evokes a corresponding specific sensation, so when a 
toxine enters the organism it calls forth an equally specific re- 
action or response. It is scarcely needful to point out that this 
response must have its seat in the living organism or in the cells 
of which it is constituted, and that, like other responses to 
stimulation, there is no constant relation between the intensity 
of the response and that of its exciting cause. It is still more 
important to notice that, although its effects extend not only to 
the living cells, but to the medium in which they live, the action 
itself is physiological or vital. 

The two properties I have endeavoured to characterise, the 
lethal effect and that of inducing an antidotal or protective 
action, are so different that it may seem superfluous to contrast 
them; but their association in the process of infection suggests 
the question of the nature of the connection between them. 
There are many indications that these two actions are not neces- 
sarily dependent on each other. Let us refer to one or two ex- 
perimental facts. If, after a lethal dose of toxine has been 
administered to a guinea-pig, a dose of antitoxine slightly larger 
than that necessary to antagonise the toxine in vitro is given im- 
mediately, the lethal effect is averted. But if the antidote 
is delayed, as in the experiments of Donitz,^ the quantity of 
antitoxine required to prevent death must be correspondingly 
increased until eventually no amount of it is adequate. The 
lethal process, therefore, is one of which you can measure the 
duration in minutes, whereas the reaction is a process of pro- 
tracted development. The separateness, or rather separableness, 
of the one process from the other is still more strikingly proved 
by a remarkable series of experiments, also relating to tetanus 
toxine, made a year ago by Dr. Ritchie.^ He found that by sub- 

^ "XJeber das Antitoxin dee Tetanus," 'Deutsclie medicinische Wochen- 
schrift/ 1897, vol. xxiii, p. 428. 

2 " Artificial Modifications of Toxins, with special reference to Immunity/' 
' Journal of Hygiene,' 1901, vol. i, p. 125. 
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jecting tetanus toxine to the action of very dilate hydrochloric 
acid for a limited period, it is possible so to modify active tetanus 
toxine as to deprive it of its lethality while retaining its power 
of exciting antagonistic action. He was thus able to nse it at 
once in much larger dose than would otherwise have been 
possible, and consequently to bring up his animals very rapidly 
to such a degree of immunity that (in one series of experiments) 
after a very few days they tolerated more than a hundred times 
the minimal lethal dose. 

I have mentioned the experiments of my colleague first as 
being best known to me, but there are others which exemplify 
the same principle — that of the separableness of the two actions 
of a toxine. The reason why it was necessary in Ritchie's ex- 
periment to subject tetanus toxine to a mitigating process before 
using it to immunise a guinea-pig was that the susceptibility of 
that animal to the virulent action of the tetanus toxine is so 
great that the reactional process is anticipated by the lethal. 
In the rabbit the susceptibility is so slight that there is no diffi- 
culty in obtaining immunity in the usual way, even when un- 
mitigated toxine is used. It may, indeed, be stated generally 
that animals which are wholly insusceptible to the poisonous 
action of a toxine may notwithstanding be immunised by it and 
yield antitoxic serum. 

Just as diphtheria and tetanus have served us for the exempli- 
fication of the process of infection by soluble toxin es, so we may 
take cholera as an instance of infection by microbes. We 
choose cholera for the reason that the fundamental experiment 
of Pfeiffer,^ which has led to so many important discoveries, 
related to the cholera vibrio. I must occupy a few moments in 
recalling the conditions of that experiment to your attention. 
In the earliest experiments on infective products (I refer to 
Klein's and my own experiments in the seventies) the peritoneal 
cavity of the guinea-pig was used as constituting an admirable 
cultivation chamber containing endothelial elements prone to 
proliferate and leucocytes prepared to incorporate whatever 
particles were presented to them. The value of the method is 
now much greater than it was then. The experiment I have just 
mentioned consists in this — that you introduce into theperitoneum 

^ Ffei£fer, " £in neues Grondgesetz der Immunitat/' ' Deutsche med. 
Wochenschrift/ 1896, Nos. 7 and 8. 
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cholera vibrios of mitigated virulence in less than lethal dose. 
These are followed in a day or two by others of virulent cultures, 
and those by successors in increasing doses. The effect of the 
proceeding is that the guinea-pig becomes '^ immune/' the signs 
of which change are (1) that fresh vibrios in many times the 
lethal dose can be introduced without lethal result ; (2) that the 
vibrios undergo what for the last ten years has been known as 
bacteriolysis; and (3) that the serum of the animal acquires 
bacteriolytic and protective properties. Now with reference to 
this bacteriolytic serum, it had already been discovered that it 
could be deprived of its bacteriolytic power by moderate warm- 
ing. But it was found that if the liquid so modified was intro- 
duced into the peritoneal cavity, its lytic power was promptly 
restored ; whence it was concluded that the constituent of the 
serum which was destroyed by warming was in some form or 
other produced by contact with living cells. 

I have ventured to repeat to you this story, with which no 
doubt every one present is familiar, because it contains what is 
essential to the understanding of the process of bacterial infec- 
tion, and affords the data on which the distinction between the 
toxical and the bacterial form of the infective process can be 
founded. In the case we first considered, the encounter of the 
organism with a soluble toxine during an active immunisation, 
nothing more is required than that the two actions we have 
designated as severally lethal and reactional should be so opposed 
to each other that the effect of the former may be more or less 
balanced by the reaction due to the latter. When, as in natural 
infection, bacteria appear on the scene as carriers of infection, 
it is necessary that (if I may be permitted to employ teleological 
language) the process should adapt itself to the natural condi- 
tions of the infected organism. Pf eiffer's experiment, confirmed 
as it has since been by evidence derived from other sources, 
afforded ground for concluding that the power which the serum 
, of animals immunised by his method possesses of dissolving the 
vibrio, is due to a constituent similar in nature to that discovered 
by Nuttall and Buchner several years before, and for the belief 
that in the bacteriolysis, which in Pfeiffer's experiment took 
place in the peritoneal cavity, two agents took part, the first 
of which was clearly a specific product of the collision between 
bacteria and living tissue — i. e. of the protective reaction of the 
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latter — the other pre-existing and non-specific, a normal con- 
stituent of living cells. 

These conjectures would not have assumed the definite form 
that we are now able to assign to them, had it not been that 
about the same time another line of investigation was opened, 
which promises to be as fruitful as that of Pfeiffer. It was dis- 
covered that the toxic effects produced by alien blood-discs (i. e. 
blood-discs of an animal of a different species) when introduced 
into the living body correspond in many remarkable particulars 
with those of morbific bacteria. In this connection time will 
not permit me to do more than to mention the remarkable series 
of experiments by which Bordet ^ first demonstrated that the 
action of the haemolytic serum thus obtained depends on two 
constituents, both of intra-cellular origin, one of which is specific 
and was designated by him *' substance sensibilisatnce/' the 
other non-specific, the analogues of the two anti-bacterial pro- 
ducts mentioned just now. The former is also called immunisine, 
a word which expresses perhaps better than any other its specific 
property of preparing the blood-disc or the bacterium, as the 
case may be, for the lytic action of the second constituent, 
called by Bordet the alexine, and by Ehrlich the complement. 
The great value of Bordet's experiment consisted in this — that it 
added clearness to the interpretation that had already been 
given of Pfeiffer^s reaction, showing that the power which 
blood-discs and bacteria have in common of resisting the solvent 
(lytic) action of blood and tissues is annulled by the specific 
protective action called into existence by the penetration into 
the infected human or animal organism of alien blood-discs or 
of bacteria, as the case may be. I will ask you to take for 
granted the experimental evidence by which during the last few 
years these conclusions have been established and their meaning 
extended, in order that I may claim your attention to the 
recently conducted investigations relating to the nature and 
mode of action of haemolysine at Copenhagen. The results of ■ 
these inquiries have just appeared in the inaugural report of 
the Serum Institution, just opened at Copenhagen, which con- 
tains a series of most important papers, written in English. It 
is impossible to examine this volume without being impressed 

* "Lea Serums h6molytiques," 'Annales de Tlnstitut Pasteur/ 1900, toL 
xiv, p. 267. 
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by the fact that the country that has given us our Queen offers 
us in our own language contributions to pathological science of 
an excellence which we shall find it difficult to equal. I can 
only refer to the two papers with which the volume opens. Two 
eminent men — Arrhenius, the well-known professor of physics 
at Stockholm^ and Madsen^ whose work on immunity is familiar 
to us — have, if I may so express myself, put their heads together 
for the solution of fundamental questions relating to haemolysis. 
Before I endeavour to explain their scope 1 must remind you 
that the property of dissolving the coloured blood-corpuscles is 
possessed by many bacterial products, and particularly by the 
toxine of tetanus, and that it was discovered by Ehrlich some 
years ago that the haemolytic constituent of this toxine was 
different from the " spastic,*' and that anti-lytic serum could be 
obtained by the ordinary process of immunisation. One of the 
most important of the Danish investigations relates to the 
question whether the neutralisation of this tetanolysine by anti- 
lysine conforms, as regards the physical conditions under which 
it takes place, to the process of neutralisation of an acid by a 
base. The answer to the question is in the affirmative.^ For us 
the essential point is that the " lytic " process which takes so 
important a part in the defence of the organism against infection 
admits of exact investigation. At first sight this result might 
appear to be of little moment, for lytic action, although an 
essential concomitant of anti-lethal action, cannot be identified 

^ Arrhenina and Msdsen, ' Physical Chemistry applied to Tozines and Anti- 
tozines — Action of Antitozine upon Toxine/ The purpose of this research is to 
compare the interaction of lysine and anti-lysine with similar interactions 
between substances of known molecular weight and constitution. The first 
result of the inrestigation was to show that when the process is conducted by 
successive addition of equal quantities of anti-lysine to tetano-lysine, the rate 
of diminution of hemolytic power is very much greater at first than afterwards. 
By plotting the successive diminutions a curve was obtained, of which the 
characters express the time-relations of the process of neutralisation. This 
result having been arrived at, the next step was to compare this curve with a 
similar one obtained by the same method and representing a known physico- 
chemical process — ^namely, the neutralisation of a base by a weak acid. It was 
found that although in general the peculiarities in question do not present 
themselves in the combination of acid and base, there are certain cases in 
which, under special known conditions, the coincidence of the two curves is 
complete. This result affords reason for concluding that the combination of 
anti-lysine with lysine is a process within the reach of chemico-physical 
investigation. 
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with it. But in reality it is of the utmost significance, for the 
proof that the interaction of lysine and anti-lysine is of the same 
nature as chemical combination brings us one step nearer to the 
understanding of the fundamental antagonism between letha 
and anti-lethal action. The relation between the question of 
hsemolysis and that of the general action of toxine may be stated 
as follows : — We have two kinds of poisons concerned in the 
production of specific diseases or of morbid states : — toxines 
which act on particular cells, as, e. g,, the coloured blood-discs ; 
toxines which act on the whole body. The former have been 
brought by the chemico-physical researches of Madsen and 
Arrhenius, for which those of Ehrlich paved the way, within the 
scope of exact scientific investigation. The latter are not as yet 
amenable to direct investigation of the same kind, but the close 
relation of these toxines to the others justifies the inference that 
the antagonism between them and their opponents may be 
dependent on chemical interaction. 

I must now ask your attention to one more experiment 
relating to haemolysis. The investigation in question is that 
published a short time ago by Dr. W. Bulloch.^ Dr. Bulloch's 
method may be compared with Professor Pfeiffer's, with the 
substitution of blood-discs for cholera vibrios. It consists in the 
injection of repeated doses of the blood-discs of the ox into the 
peritoneal cavity of the rabbit, so as to render its blood more 
and more haemolytic. Serum was collected at frequent intervals 
so as to observe the effect of the injections (1) on its haemolytic 
power, and (2) on the number of leucocytes it contained. The 
haemolytic power was estimated by first of all measuring in vitro 
the smallest quantity of the native serum which would take a 
standard quantity of ox blood-discs. From this datum Dr. 
Bulloch was able, by taking advantage of the fact that the 
specific immunisine was always in excess, to determine the varia- 
tions of that constituent by adding an excess of lysine and then 
making a second measurement of the haemolytic power of the 
mixture. In this way, although, of course, no measurement 
could be obtained of the quantities of the two constituents, the 
variations of haemolytic activity during the period of infection 
could be estimated. Under different conditions the result of 

* " Ueber die Beziehimg zwischen Hfunolysis und Bacteriolysis/' ' Central- 
blatt ftir Bacteriologie/ vol. xxix, p. 732. 
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these experiments was most remarkable. Each treatment of 
the rabbit with ox blood-discs was followed after a period of 
incubation of several days by a rapid increase of the specific 
immunisine^ this being ushered in by an increase in the number 
of leucocytes, particularly of the lymphocytes. In all the 
rabbits used in these experiments the serum obtained contained 
more of the specific constituent than was required to utilise the 
complement, and it was found that this excess was increased 
after every introduction of a fresh dose of the obnoxious blood- 
discs without any increase of the lysine, so that in order to 
obtain the full haemolytic effect it was necessary to supply the lack 
of complement by the addition of serupi from an intact animal. 

The fact that the production and gradual augmentation of 
the specific property which must unquestionably be regarded as 
the essence of immunisation were preceded and accompanied by 
leucocytosis, recalls our attention to those lines of inquiry which 
relate to the part played by leucocytes in the processes we have 
been considering. I do not suppose that anyone questions that 
the effective constituents of bacteriolytic and haemolytic serum 
are substances of cellular origin. As regards the lytic con- 
stituent, Metchnikoff and his school have abundantly shown 
that although both bacteriolysis and haemolysis can take place 
without the direct intervention of leucocytes endowed with the 
faculty of phagocytosis, these structures take an important part 
in bacteriolysis. In connection with this subject, I may be per- 
mitted to remind you that during this year a communication 
was made to this Society by Professor Muir, of Glasgow, on the 
' Reactions of Leucocyte-forming Tissues in Infections,' in which 
he conclusively showed that the leucocytosis which is observed 
in acute inflammations was associated with changes of a very 
remarkable kind in the marrow of bone. These changes, which 
he appropriately designates reactional, are characterised by the 
conversion of yellow into red marrow and the abundant pro- 
liferation of leucocyte-producing tissue. Professor Muir's ob- 
servations further tend to show that this " reaction '^ is for the 
most part limited to the medullary tissue, neither spleen nor 
lymphatic glands taking part in it. I must not omit to mention 
that although no one has, so far as I know, investigated the 
subject so satisfactorily as Professor Muir, several pathologists, 
particularly Dr. Roger, of Paris, have described changes in the 
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marrow accompanying acute infective processes, of the same 
nature as those to which I have just referred. 

\\Tiat I have said may suffice to show that we have in these 
secondary infective processes in the tissues which produce blood- 
discs and leucocytes on the one hand, and in the lymphatic 
system on the other, a productive field of research which can be 
worked both chemically and experimentally — a field which is 
accessible to all who are thoroughly versed in histological 
methods. In this field what has already been done will afford 
indications of other lines of investigation of equal interest. 

In conclusion, may I express the hope that the very imperfect 
outline of my subject I have been able to give may be found to 
be confonnable not only to the experimental facts to which it 
has been possible to refer, but to the much more numerous and 
not less important ones which I have been compelled to omit ? 
In dealing with scientific progress there is some risk in looking 
forward ; but a certain amount of looking forward is not only 
permissible, but demanded. I confess myself wholly unable to 
forecast the discoveries of the next few years. There seem to 
me, however, to be two lines of advance for which two kinds of 
investigation are required. The one thing needful is to continue 
the investigation of the origin and nature of infective processes 
by experiments on animals and by the clinical study of the 
anatomical and functional changes which the specific infections 
produce in organs and tissues, and the protective reactions which 
are associated with them. But in addition to this, it is of great 
importance that the methods of physical chemistry should be 
applied to the interpretation of the experimental data. Of in- 
vestigations of the first kind I have given a few instances out 
of many this evening. Of the second kind I could offer you no 
better example than the splendid research conducted by Madsen 
and Arrhenius. 
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1. The pathology of asthma} 
By T. G. Brodie and W. E. Dixon. 

{From the Research Laboratories of the Royal Colleges of Physicians and Surgeons.) 

The term " asthma " in its original meaning was used with the 
significance with which we now employ dyspnoea, but its use 
has gradually become much more restricted. It is now usually 
limited to the affection known as bronchial or spasmodic 
asthma, and in this meaning only we use the word in the 
present paper. 

Numerous theories have been advanced to explain the cause 
of the acute attack, the most important being classified by 
Osier in the following manner : 

1. That it is due to a spasm of the bronchial muscles. 

2. That it is caused by a swelling of the bronchial mucous 
membrane — fluctionary hyperaemia (Traube), vaso-motorturges- 
cence (Weber), diffuse hyperaemic swelling (Clark). 

3. That in many cases it is a special form of inflammation of 
the bronchioles, h'onchioUtis exudativa (Curschmann) . 

4. That it is due to a reflex spasm of the inspiratory muscles, 
especially the diaphragm. 

Of these theories the first is the one which, at the present 
time, is most generally supported, but there are still many who 
uphold the second and third views, or modified forms of them. 

^ Fart of the expenses of this research have been defrayed by a grant from, 
the Eoyal Society. 
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During the past three years we have studied the physiological 
behaviour of the bronchial muscles under many diverse condi- 
tions, and, as a general conclusion, have arrived at the view that 
a spasm of the bronchial muscles is in all instances the true 
cause underlying an acute attack of asthma. In this paper we 
give a brief account of the bearing which our experiments have 
upon the pathology of asthma, and the manner in which they 
can be utilised in explaining the symptoms and physical signs 
of an attack. Full details of the experiments up to the point 
at present reached are now being published in the ^ Journal of 
Physiology.^ 

In most of our experiments the state of contraction of the 
bronchioles has been determined by recording the volume of 
air entering and leaving the lung during each respiratory act. 
This was generally effected by thoroughly exposing one lung 
by resection of several ribs, and then isolating one of the lobes, 
usually the lower lobe of the right lung, and enclosing it in an 
oncometer. As soon as the thorax was opened aeration was 
maintained by artificial respiration. This method possesses the 
advantage that throughout a long experiment the conditions of 
the supply of air to the trachea remain perfectly constant and 
under control. The oncometer is made air-tight by a stiff 
vaseline, and the changes in volume of the enclosed lobe 
recorded by connecting the oncometer to a bellows-recorder. 
The tracing obtained shows variations in the amount of blood 
contained in the lobe, as well as in the air waves, but the former 
are so much smaller than the latter that, as a rule, they intro- 
duce no difficulty in the interpretation to be placed upon the 
result. In most experiments the aortic blood-pressure was 
simultaneously recorded by a mercury manometer, thus enabling 
us at any time to estimate the general condition of the animal. 
We will, in the first place, give the results of our experiments 
upon the innervation of the muscles. It has previously been 
thoroughly established that the motor nerve to the bronchial 
muscles is the vagus. For a long time this conclusion was very 
much in question, but the experiments of MacGillavry,^ 
Einthoven,^ and Beer ^ have conclusively established it. They 

* MacGillavry, ' Arch. Neerlandaises des Sciences/ 1877, p. 445. 

2 Einthoven, * Pfliiger's Arch./ li, 1892, p. 367. 

' Beer, ' Arch. f. (Anat. u.) Physiol.,' 1892, suppl., p. 101. 
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showed that the poor results obtained by previous observers 
were due to the methods they employed. The only satisfactory 
procedure is to prove that the movement of air into and out of 
the alveoli has been rendered either more difficult or more easy. 

Fig. 1.1 




Dog killed by pithing. Effect of stimulation of the right vagus 
(coil at 5) upon the air movements of the middle lobe of the right 
lung. 

In our experiments this is attained by recording the volume of 
air entering at each inflation, the rise of air-pressure in the 

1 All the figures in this paper are to be read from left to right. The time 
record in all indicates seconds. The blood-pressure was recorded by a mercury 
manometer connected to the carotid. In the lung plethysmogram, a rise of 
the lever indicates increase in volume of the lobe. 
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trachea, and the total duration of that rise, being maintained 
quite constant for all inflations. A typical record of the result 
obtained is given in Fig. 1, which shows the effect of a short 
stimulation of the vagus upon a lobe of the right lung. The 
upper tracing is that of the lung-volume, and the lower the 
aortic-pressure curve. During the time indicated by the rise 
in the abscissa line the vagus was excited by induction shocks 
of such strength as to be just unpleasant when felt on the 
tongue. In the lung-volume tracing each rise represents the 
amount of air entering the lobe, and the fall, the amount of air 
leaving each time the lobe collapses. The effect of the stimula- 
tion of the vagus, therefore, is to rapidly cut down the amount 
of air entering and leaving the lobe. This is quickly pro- 
duced, for in seven respirations the maximum decrease has 
been reached, and the amount of air which then entered was 
diminished to one fourth of the original volume ; the heights of 
the air waves are 55 mm. before and 13 mm. after. The effect 
quickly passed off when the excitation was stopped. A result 
such as this can be repeated several times, but gradually 
becomes less and less pronounced, for the fibres are fairly easily 
fatigued to electrical stimulation. In this figure the lines 
passing through the apices and bases of the air waves of the lung 
tracing approach one another, the upper line being the one most 
affected. This means that the movement most restricted was 
that of inflation, a point we shall have to again refer to later. 
Similar reactions are to be obtained in the rabbit and cat, the 
other two animals upon which we have experimented, but in the 
latter animal the reaction is usually very different. The usual 
effect in the cat is a slight transient constriction, followed by a 
dilatation lasting until the excitation ceases, and about forty 
seconds later followed by a typical constriction. This reaction 
led u5 to conjecture that we were dealing with a twofold effect, 
one part tending to produce constriction, the other relaxation. 
We therefore proceeded to test for broncho-dilator fibres in the 
vagus, and soon succeeded in proving their presence. We had 
already shown that there is no tonus present in these muscles 
under normal conditions, and as, before it could be possible to 
show the action of such fibres, the muscles must be contracted, 
we, in the first place, induced a tonic contraction. This can be 
readily effected by the administration of muscarine or pilocar- 
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pine. Excitation of the vagus now produces dilatation of the 
bronchioles, an effect well seen in Fig. 2. In this experiment 
the air movements had been cut out completely by a dose of 
pilocarpine (3 mgrms.), and on now exciting the vagus the 
bronchioles relax and allow a considerable volume of air to enter 
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Cat, killed by pithing. Effect of excitation of the vagus (coil at 
4 cm.), upon a lung in whicli the bronchioles had been constricted by 
a dose of pilocarpine. Figure reduced to two thirds. 



and leave the lung with each respiratory act. Shortly after the 
excitation ceases the bronchioles again constrict under the 
influence of the drug. This reaction may be repeated a great 
number of times with precisely the same result on each occa- 
sion. Similar effects were also obtained in the dog and rabbit. 
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though apparently the dilator fibres are not quite so well 
developed in these animals as in the cat. 

The bronchial muscles are therefore innervated by two sets of 
fibres, a constrictor and a dilator set, both of which run in the 
vagus. An examination of the sympathetic fibres leaving the 
upper thoracic cord for motor fibres to these muscles gave com- 
pletely negative results. 

A considerable difficulty we met in all our early experiments, 
and which we only learnt to explain after much trouble, was 
due to the action of the anaesthetic. A large number of our 
early experiments gave negative results, which we ultimately 
found to be caused by the use of chloroform or ether as the 
anaesthetic. These, we found, paralysed the nerve-endings in 
the bronchial muscles, and we only succeeded in obtaining con- 
stant results on vagal stimulation when their use was reduced 
to a minimum. We therefore adopted the practice of anaes- 
thetising the animal with the smallest necessary quantity of 
chloroform, and then destroying the medulla and brain. No 
further anaesthetic was then required. 

It is necessary to mention this here because it explains the 
great difficulty we have experienced in obtaining reflex effects. 
Many observers have attempted to get reflex constriction 
of the bronchial muscles, but have only succeeded in a very 
partial degree. Thus, slight reflex constrictions have been 
described as following excitation of the sciatic, superior laryn- 
geal, central end of the vagus, the cornea, and the nasal mucous 
membrane, but the tracings given in support of these state- 
ments are far from satisfactory. When working upon 
anaesthetised animals our attempts to produce these reflexes 
were almost entirely negative. It therefore became necessary 
to avoid the use of an anaesthetic altogether, or only to 
administer it for a very short time. As it was also necessary to 
keep the medulla uninjured, we worked upon decerebrate 
animals, but the conditions were still far from ideal, for the 
decerebration involves a rather lengthy operation under 
anaesthesia, and the injury produced in the majority of cases 
appears to set up a constant inhibitory effect upon the medullary 
centres. When working in this way, w^e therefore decerebrated 
the animal and then kept it for some three or four hours before 
proceeding with the experiment, in order to allow ample time 



THE PATHOLOGY OF ASTHMA. 23 

for recovery from the anaesthetic. But even under these con- 
ditions the results obtained have not proved as successful as we 
had hoped, and while giving the reflex effects we have at 
present succeeded in recording, we feel that there are still many 
undecided points to be worked out before we can understand 
the normal working of these centres. This is all the more un- 
fortunate as the reflex mechanism unquestionably plays a most 
important part in the production of the acute asthmatic attack. 
We have never succeeded in getting reflex constriction by 
excitation of a sensory cutaneous nerve, nor by excitation of the 
stomach or intestines, but we have at times recorded slight 

Fig. 3. 




Dog. Decerebrate. Bight lung-volume. Blood-pressure. Shows 
the effect of stimulating a point well back in the left nostril. Figure 
reduced to one third. 

bronchial constriction on excitation of the central end of the 
vagus divided in the neck, or of the superior laryngeal. We 
never obtained any result from exciting the cornea. The most 
important reflex is, however, from the nasal mucous membrane. 
In all cases electrical, mechanical, or chemical excitation 
produces some effect. One of the best results is given in Fig. 3, 
in which the constriction produced results in a diminution of 
the volume of air entering the lung to one half its original 
volume. The tracing also illustrates well one other point, viz. 
the gradual onset of the constriction and its very prolonged 
course. Section of the vagus entirely abolishes the result, and 
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if the vagus be divided after the reflex constriction has been set 
up, the bronchioles at once relax. We have further observed 
that the upper and posterior part of the nasal septum is the best 
area from which to produce the reflex. From the experience 
gained from experiments of this class we feel quite sure that 
vigorous reflex effects are to be obtained, if we can find a 
method by which the centre can be isolated in a fairly normal 
state. 

Fig. 4. 




Cat. A.C.E. Injection of OCOl grm. of muscarine sulphate. At 
the point marked " a " the force of inflation was increased. Figure 
reduced to one half. 



We next come to the action of drugs upon these muscles. 
Muscarine, pilocarpine, physostigmine, and digitalin produce 
marked constriction by peripheral stimulation of the vagal 
endings. Gold salts, barium salts, and veratrine produce con- 
striction by a direct action upon the muscle-fibres. Atropine, 
hyoscyamine, and hyoscine paralyse the vagal endings, and thus 
lead to dilatation if constriction is present. As examples of 
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these effects we give Figs. 4 and 5. Fig. 4 shows the result of 
injecting 1 mgrm. of muscarine, which is seen to produce a com- 



Pio. 5. 




Cat. Lung-volume. Blood-pressure. Some bronchial tonus had 
previously been set up by an injection of pilocarpine nitrate. Shows 
the effect on the bronchioles of an injection of atropine sulphate 
into the jugular vein. 



plete closure of the bronchioles to the ordinary pressure of 
inflation. It is also to be noted that slight over-distension of 
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the lobe is produced, a small quantity of air being permanently 
imprisoned in the lung. At the point marked " a " the force 
used to inflate the lungs was increased, and at once marked 
over-distension was produced, a point to which we return again 
presently. Fig. 5 shows the effect of administering atropine 
while the bronchioles are constricted by a previous dose of 
muscarine. Dilatation is at once produced. 



Fig. 0. 




Cat. A.C.E. Lung-volume. Blood-pressure. Shows the effect of 
an injection of the B.P. tincture of lobelia into the jugular vein. The 
animal had previously been given a small dose of pilocarpine, and the 
bronchioles were so constricted at the time of the tracing that no air 
was entering or leaving the lung. The zero of blood-pressure is 75 mm. 
below the abscissa line. Figure reduced three quarters. 

Lobelia produces a most interesting result, especially of im- 
portance because of the place the drug occupies as a specific in 
the treatment of asthma. Fig. 6 shows the result of an 
intra-venous injection of the drug in an animal in which bron- 
chial constriction had been produced by pilocarpine. It quickly 
produces relaxation, but, unlike the similar relaxation of atropine, 



THE PATHOLOGY OF ASTHMA. 27 

the effect is quite transitory, for in a short time the contraction 
returns, though it is not shown in this figure. Repeated injec- 
tions of the drug can produce a series of such transitory effects, 
which in many particulars recall the broncho-dilatation produced 
by exciting the vagus in such animals. 

Morphine also tends to produce relaxation when tonic con- 
striction is present, but the dose required is relatively high, and 
the relaxation is never quite so marked as that following 
atropine or lobelia. 

The action of carbonic acid is of very great importance. It acts 
chiefly, directly upon the medullary centre, producing a marked 
tonus, which may amount to a restriction of the air movements 
to one half their previous extent. In some instances we have 
also found the gas to exert a peripheral effect upon the nerves, 
for the tonus set up was not abolished, in all cases, by section of 
the vagus in the neck, although it was cut out by atropine. 

We now come to the consideration of the bearing of these 
experiments upon asthma, and as a large number of our experi- 
ments have been concerned with the bronchial muscles, our main 
object will be to examine how far the theory of bronchial spasm 
can explain all the symptoms of asthma. The general history of 
an attack of asthma, its suddenness of onset, and rapid final 
recovery, indicate a nervous origin, and point to an excessive 
action of some physiological process carried to an abnormal 
degree. Practically all observers are agreed that the essential 
cause of the attack lies in a diminution of the lumen of the 
bronchioles, for the theory of diaphragmatic spasm has been 
shown to have been founded upon an erroneous interpretation of 
the symptoms and physical signs of an attack, and of the 
experimental data which appeared to support it. We need not 
further discuss it, and our issues, therefore, become narrowed 
to the three possible causes which can produce a diminution of 
the lumen of the bronchioles, viz. contraction of the bronchial 
muscles, acute congestion of the bronchial mucous membrane, 
or partial plugging of the bronchioles by secretion. A consider- 
able proportion of cases of asthma are unattended by any 
expectoration, and the physical signs observed during an acute 
attack are much more those due to a restricted, but clear, lumen 
than to tubules containing a quantity of accumulated secretion. 
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The histories of asthmatic patients clearly indicate that the 
bronchitis is really secondary, a complication introduced by the 
highly abnormal state set up by the repeated attacks. For 
these and other reasons, to which we return presently, we think 
that the suggestion that the attack is due to accumulated 
secretion may be dismissed. We must therefore turn our atten- 
tion to the other two possible causes, vascular engorgement and 
spasmodic muscular contraction. It has been argued that an 
acute vascular engorgement, quite similar to that which is well 
known to occur in the nasal mucous membrane, may affect the 
mucous membrane of the bronchioles, but we must point out that 
this is extremely unlikely, for the structure of the two membranes 
is most dissimilar. The nasal mucous membrane, especially over 
the inferior turbinate bone and lower nasal passages, is extremely 
vascular, and in many parts large venous plexuses are found 
encircled by bundles of muscular fibres, thus forming a sort 
of cavernous erectile tissue (Klein). The bronchial mucous 
membrane, on the other hand, is thin, and possesses what is, in 
comparison, a relatively insignificant blood-supply. 

Of the points in favour of accepting the view that asthma is 
essentially a contraction of the bronchial muscles, the first un- 
doubtedly is that the sudden onset and rapid disappearance of 
the attack exactly correspond with what we know to be the 
common course of a prolonged contraction of involuntary 
muscle. Again, a perfectly typical attack of asthma can be 
induced in an animal by giving it a small dose of muscarine. 
The dyspncjDa and extended thorax are typically produced, and 
auscultation reveals the sibilant rales so characteristic of the 
disease. Moreover our experiments have proved that the whole 
of these lung symptoms in animals are due to the bronchial 
spasm. Practically no engorgement of the lungs is produced, 
and if only small doses of the drug are employed there is no 
excessive secretion into the bronchi and bronchioles. Moreover 
the attack thus induced may be instantaneously cut short by an 
injection of atropine, the recovery being complete, as is well 
seen from Fig. 5. In this instance it is impossible that any 
accumulation of secretion, or the presence of an oedema, could 
possibly have been the cause of the respiratory symptoms, as 
was at one time suggested by Grossmann. And, lastly, the con- 
clusion is finally settled by the fact that excitation of the vagus 
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in these animals at once leads to recovery without modifying 
the heart or vascular system. 

A further very strong argument in favour of this spasm theory 
is to be drawn from the study of the action of those drugs which 
have been empirically discovered to be of value in asthma. 
Foremost amongst these we may place chloroform and ether. 
We have already pointed out that it is almost impossible to pro- 
duce a contraction of the bronchial muscles by stimulating the 
vagus in animals anaesthetised by either of these bodies. They 
act by paralysing the nerve-endings, which are exposed to con- 
centrated doses of the vapour directly after its absorption 
through the mucous membrane. Just as stopping the anaesthetic 
will permit the production of a contraction by nerve excitation, 
so it is the common experience that if the dose of anaesthetic 
inhaled be too much reduced the symptoms again appear, although 
a remission from the attack had been gained by its use. We 
may consequently argue that it is probable that the attack is cut 
short because the drug has paralysed the vagal endings, which 
would imply that the constriction was originally produced by 
some excitation of those endings or by impulses passing down 
the vagi. That ether, especially, acts favourably in relieving the 
acute attack is distinctly against the view that the attack is due 
to a vascular change, for ether, as is well known, produces both 
hyperaemia of a mucous membrane and increased secretion from 
its glands, and should therefore tend, on this hypothesis, to make 
matters worse rather than better. 

The next series of drugs we may consider are the alkaloids of 
the atropine series. All act similarly upon the bronchial 
muscles, producing complete relaxation when tonus is present, 
and all have attained high repute in the treatment of asthma. 
Atropine, in doses sufficient to completely paralyse the vagal 
endings, lowers the blood-pressure and dilates peripheral vessels. 
It thus tends to produce some engorgement of the mucous mem- 
brane, but, on the other hand, it would stop secretion. Its benefi- 
cial action in an acute attack, therefore, could only be explained 
on the vascular theory if there were some muscular mechanism 
in the bronchial mucous membrane which could be paralysed by 
atropine, and which when in activity produced marked con- 
gestion of the membrane. We have pointed out that no such 
mechanism is known to exist. 
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Morphine is another drug which has proved of the highest 
value in asthma, and, again, morphine we found to produce 
relaxation if tonus were present ; but altogether apart from this 
action, morphine exerts a sedative action on all nervous centres, 
and this in itself could explain the beneficial action of the drug. 

One further drug which it is necessary to consider is lobelia. 
The ethereal tincture of lobelia, when diluted, freed from ether, 
and then injected into an animal, in which bronchial spasm has 
been produced by muscarine or pilocarpine, produces a most 
characteristic effect, viz. temporary relaxation (see Fig. 6, 
p. 26). The benefit only lasts a short time, but may be repro- 
duced indefinitely by injecting further doses. 

In the last place, there is one other drug which has been 
warmly recommended by several physicians as useful in asthma, 
but which we should at first sight have unhesitatingly con- 
demned in strong terms, viz. pilocarpine. Pilocarpine in 
moderate doses produces typical bronchial constriction, but 
when testing the action of small doses we found that they pro- 
duced no constriction. When experimenting with muscarine, 
a drug which in most of its physiological characteristics closely 
resembles pilocarpine, we frequently noted that it first produced 
relaxation before the constriction. In a few experiments we 
studied the action of minute doses of pilocarpine upon a lung 
in which the bronchioles were constricted by stimulating the 
vagus, and found that increased air movements into the lobe 
experimented upon resulted. This probably means dilatation of 
the bronchioles, but we cannot decisively state it to be this at 
present, because there is one other possible explanation, viz. that 
the increased expansion was due to bronchial constriction pro- 
duced in the opposite lung. There is yet another possible ex- 
planation of any beneficial action of pilocarpine in asthma, viz. 
that the secretion copiously produced from the mucous surfaces 
by its use may for a time check or allay an abnormal process 
which had been operative from any of those surfaces. 

Xo theory of asthma can be complete until it can adequately 
explain the whole of the symptoms of the acute attack. 
Perhaps the most important of all is the over-distension of the 
lung, which is so universal a symptom, and which has been the 
cause of the rejection by very many observers of the view we 
are now upholding. In the typical tracing we gave in Fig. 1 
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no over-distension is produced, but that is entirely a question of 
the procedure adopted for the experiment. If it is wished, one 
can in every experiment produce this over-distension by slightly 
altering the mode of artificial respiration; but we have not done 
so in our experiments because, though the production of an 
over-distension is the most striking feature of a tracing taken 
during the production of marked constriction, yet the method is 
not so sensitive for the purpose of showing small changes in 
the calibre of the bronchioles. We will therefore consider how 
the over-distension is to be produced in the first place in an 
exposed lung inflated rhythmically by an artificial respiration 
apparatus ; and secondly, in a lung still within the intact 
thorax. We can then determine whether such results concur 
with the observed facts of the respiration and over-distension of 
the thorax in an asthmatic atta<;k. 

Over-distension occurring with bronchial constriction can be 
produced in the exposed lung by altering either of two factors 
in the artificial respiration, viz. (1) the force of inflation, or (2) 
the tim^ allowed for deflation. Thus Fig. 7 illustrates the pro- 
duction of over-distension on excitation of the vagus. The 
effect was produced in this instance by shortening the time 
allowed for the lobe to empty itself in deflation. In the next 
place, if we refer again to Fig. 4 we see that at the point 
marked " a '' in that figure over-distension is produced. This 
was caused by an increase in the pressure of the distending air, 
produced by partially closing the lateral orifice in the tracheal 
cannula, a change which became necessary because the animal 
was receiving no air into its lungs and was rapidly becoming 
asphyxiated. The explanation of the production of the over- 
distension in either of these two instances is not far to seek. 
The force producing inflation is relatively great (some 100 to 
120 mm. of water at its maximum), but lasts only a verj"- short 
time. The force emptying the lung, i. e. producing deflation, is 
relatively weak, for it is the elastic recoil of the distended 
alveoli and pulmonary tissue generally. It also becomes less 
the smaller the alveoli become, but, on the other hand, it is 
acting, as a rule, for a long time. Suppose, now, without in any 
way altering the force employed for inflation or its duration, we 
gradually decrease the time allowed for deflation, a stage is 
presently reached in which the recoil of the lung is not suffi- 
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of tlie bronchioles may be. Now suppose that in a lung in 
which this stage has just been reached the bronchioles are 
made to constrict. This introduces a further resistance to the 
air movements, which affects both inflation and deflation. But 
inflation is much more powerful than deflation ; hence it will 
affect inflation less — a point we have abundantly proved by re- 
cording the rate of filling and emptying respectively. As ^ 
result, then, the lung is unable to empty as quickly as it is 
filled, and over-distension results, because no reserve of time is 
allowed for deflation. 

A somewhat similar argument explains the production of 
over-distension when the distending force is increased. This 
results in greater filling of the alveoli, but the maximum 
alveolar pressure does not rise in proportion. Consequently, 
though the force of deflation is higher, it yet takes a longer 
time to empty the alveoli than before, and should the condition 
Lit' farrit'd a littU- fartljtn- it may imt havt? had time td empty 
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ciently powerful to enable it to drive out as much air as had 
been driven in during inflation. In other words, the lung 



Fio. ' 




Cat. A.C.E. Right lobe in oncometer. Excitation of the right 
vagus by weak induction shocks (coil at 8 cm.) produces marked over- 
distension of the lobe. 



begins to permanently over-distend — a condition which can be 
produced in any lung, no matter what the state of contraction 
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of tlie bronchioles may be. Now suppose that in a lung in 
which this stage has just been reached the bronchioles are 
made to constrict. This introduces a further resistance to the 
air movements^ which affects both inflation and deflation. But 
inflation is much more powerful than deflation; hence it will 
affect inflation less — a point we have abundantly proved by re- 
cording the rate of filling and emptying respectively. As fi, 
result^ then, the lung is unable to empty as quickly as it is 
filled, and over-distension results, because no reserve of time is 
allowed for deflation. 

A somewhat similar argument explains the production of 
over-distension when the distending force is increased. This 
results in greater filling of the alveoli, but the maximum 
alveolar pressure does not rise in proportion. Consequently, 
though the force of deflation is higher, it yet takes a longer 
time to empty the alveoli than before, and should the condition 
be carried a little farther it may not have had time to empty 
completely, and over-distension results. As a rule, with an 
ordinary respiration pump and a normal lung this stage can 
never be reached, because sufficient time is always allowed by 
the mechanism for the lung to empty itself. In the course of 
our experiments we have, however, met with two animals which 
had at some previous time suffered from pleurisy, and part 
of the lung had become adherent to the thoracic wall. After a 
good deal of care we succeeded in separating one of the emphy- 
sematous lobes, and found in both instances, as, indeed, we quite 
expected, that over-distension was most readily* producible. Fig. 
7 is taken from the records yielded by one of these animals, and 
others are given in our paper in the ' Journal of Physiology.' 
While, therefore, it is not possible to produce any really marked 
degree of over-distension in a normal lung by an increase of the 
distending pressure within approximately normal limits, it at once 
occurs if the bronchioles be made to constrict. Again, the 
explanation is as before, viz. that the resistance is increased,, 
both to inflation and deflation, but the diminution in move- 
ment of air is most marked in deflation, although some effect 
is produced on the inflation. The effect, moreover, is only seen 
well when the constriction is great. 

The production of over-distension in the lungs while within 
the thorax is to be explained on exactly analogous lines. 

3 
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Under normal conditions the force of inspiration is much greater 
than that of expiration, and acts to better advantage. By 
violent respiratory movements it is possible to increase the force 
both of inspiration and expiration very greatly. But the 
mechanics of the thorax permits a more marked increase of the 
power of inspiration than that of expiration : — the thorax is an 
inspiratory mechanism rather than an expiratory. Consequently, 
with normal respiration, marked constriction of the bronchioles 
is followed by over-distension. But in asthma, and in the asth- 
matic attack produced by muscarine, there is a yet more vital 
point to be observed. This is, that in both instances the effort 
is inspiratory. The patient exhibits violent inspiratory move- 
ments, whilst expiration is quiet and prolonged. In text-books 
of medicine sufficient stress is not laid upon this ; indeed, many 
have described the type of respiration present during an attack 
of asthma as being characterised by increased force of the 
expiratory movements, and in nearly all instances the descrip- 
tion is that the respiration is violent, not as it should be, that the 
inspiration is violent. The whole endeavour on the part of the 
patient is to get air in, not to drive it out. This was first clearly 
pointed out by Einthoven, who also showed that, though the 
condition leads to marked over-distension, yet, under the 
circumstances, it is the best possible thing for the patient, and 
chiefly because, if the force of expiration should have become 
excessive, some of that force will be transmitted to the outer 
surface of the already constricted bronchioles, and tend to 
make them collapse still further. 

If asthma is due to contraction of the bronchial muscles, 
we must attempt to decide how that contraction is produced. 
Is it peripheral, central, or reflex? If peripheral, it might 
be due to a direct action upon the muscle-fibre or upon the 
nerve-fibre. As the attack generally involves the whole of both 
lungs, we could only assume that it was due to some chemical 
irritant uniformly distributed by the blood. The fact that 
atropine, chloroform, morphia, lobelia, etc., are all efficacious in 
relieving the attack tends to show that the action is via the 
nerves. The probability is that it is of central or reflex origin ; 
but the other view, viz. that it might be of peripheral nervous 
origin, must also be considered. Mr. S. G. Shattock made the 
suggestion to us that possibly there was a local chemical irritant. 
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and that in that case it might be found in the sputum of an 
asthmatic patient. With his, collaboration, we therefore per- 
formed a few experiments in which saline extracts from asthma 
sputum were injected intra-venously and sprayed into the air- 
passages. The results were completely negative. We also 
found that a solution of Charcot-Leyden crystals intra-venously 
injected was quite harmless. 

We are not in a position to decide against the view of a peri- 
pheral cause in all attacks, but the facts that the whole of both 
lungs are usually involved, that the onset is sudden, and that 
only this particular set of muscle-fibres are involved, indicate a 
central origin, a supposition generally accepted by all, and 
strongly confirmed in that the patients in whom it is usually 
found are almost universally of the nervous type. If the attack 
is produced from the centre the acting cause may directly 
attack the centre itself, or a peripheral surface or organ. In 
this connection it is very important to note that carbonic acid in 
excess in the blood causes considerable activity of the centre in 
the medulla, probably by a direct action upon it. At any rate, 
the effect is not peripheral in most cases, for usually it is 
abolished by section of the vagi. The importance of this lies in 
that, in the paroxysm of an attack, carbonic acid is accumulated 
in the blood, and must therefore tend to still further increase 
and maintain the abnonnal activity of the centre. 

It is not probable that the cause of the attack is some direct 
irritation of the centre, otherwise we should expect to find some 
gross lesion of the centre, probably also involving neighbouring 
centres ; and even if the exciting cause were a chemical irritant, 
analogy would lead us to expect some action upon other nerve 
centres. The probability therefore is, that the effect is produced 
reflexly, and it is in this direction that supporters of the muscu- 
lar-spasm theory of asthma have sought for explanations of the 
disease. From the clinical side there is much evidence tending 
to bear this out. Thus in asthmatics it is most important to 
maintain the digestive tract in a normal state. An attack can 
with certainty be produced, in some patients, by an injudicious 
meal. Some have suggested that the sight alone of certain 
animals or objects can induce an attack, and there does not seem 
to be any question that the smell of certain animals (p.. g. the cat) 
can produce an attack in some cases. With regard to the re- 
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spiratory tract, there are fair grounds for believing that in the 
predisposed an abnormal state of the bronchiolar, bronchial, 
tracheal, or laryngeal mucous membrane may induce, or at any 
rate favour, the onset of an attack. But the mucous membrane, 
which has most generally been acknowledged to play the most 
important part in asthma, is the nasal. 

As already described, we have studied the reflex activities of 
this centre in a large number of experiments, but not with the 
success we had hoped. Still, our experience encourages us to 
persevere, for we can prove that the reflex excitability has 
always been considerably diminished in our experiments, so that 
those reflexes we have succeeded in obtaining must of necessity 
be much more active in a normal intact animal. The one reflex 
which has given us good results has been that from the nasal 
mucous membrane, and it has always shown the distinctive 
character of prolonged* duration. Chemical, mechanical, and 
thermal irritants have all been effective. AH this coincides well 
with very many facts that are known as to the causes predis- 
posing to an attack of asthma. Odours, or minute changes in 
the atmosphere, which are perfectly imperceptible to the normal 
individual, can excite an attack in the asthmatic. Hay fever 
and asthma are well known to be closely connected in some causal 
relationship. Many complete cures of asthma have been effected 
by operative treatment of the nose. Dr. Greville MacDonald 
informs us that he finds those cases are the most favourable 
for operation in which sneezing is a prominent symptom, and that 
he has obtained the greatest success in cases in which there 
have been small growths on the inferior turbinate, which could 
be removed. The results recently recorded by Francis are 
so striking that they deserve the most attentive study. He states 
that nearly all cases of asthma may be permanently cured by 
cauterisation of a small area of the upper and posterior portion 
of the nasal septum. He expressly states that in many of his 
successful cases nothing abnormal was to be seen in the area 
cauterised. If, as Francis believes, the originating cause in 
practically all instances is some abnormal state of a part of the 
nasal mucous membrane, it would then be necessary to explain 
how unusual stimuli, arising from the stomach or lungs, could 
favour or even induce an attack. It may well be that the ab- 
normal state of the nasal mucous membrane sets up such a de- 
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^ee of hyper-excitability of the centre that any farther stimulus, 
which under more normal conditions would excite no activity in 
the centre, can now suffice to produce the violent discharge 
originating the attack. 

On the view that bronchial spasm is the one and only cause 
of asthma, the bronchitis always found in chronic asthmatics is 
the direct consequence of the abnormal states to which the lungs 
are subjected in the acute attacks. Many cases of asthma are 
known in which there is no bronchitis ; indeed, the rule is that 
the latter develops after the asthma has obtained its hold. On 
the other hand, asthma is comparatively rare in cases of 
ordinary bronchitis, and the symptoms observed in the latter 
disease, even when there is but little secretion, are totally 
different from those of asthma, although we know that the 
mucous membrane is inflamed. In our opinion, as we have 
already stated, it is most unsafe to argue* that, because the nasal 
mucous membrane can rapidly become turgid and swollen, 
and as rapidly recover, a similar thing can occur in the 
bronchi. Thus, in Clifford Allbutt's ' System of Medicine,' 
Goodhart writes : " It seems, therefore, a rational belief that 
what can be proved to exist in the upper air-passages — namely, 
a definite erection or turgidity of the nasal mucous membrane — 
may also take place lower down in the bronchial mucous sur- 
face, and, so doing, accomplish much of what we call spasmodic 
asthma.^' The onus lies with those who support this view to 
prove that there is such a vascular mechanism in the bronchial 
mucous surface which can permit of the production of such 
turgidity ; the statements of histologists are directly opposed to 
it. We have in several experiments aimed at getting maximum 
turgidity of the mucous membrane by ligaturing or clamping 
the pulmonary vein issuing from a lobe, but we have never 
observed anything in the least comparable to the restricted 
air movements observed when the bronchioles are made to 
contract. 

Our general conclusions, therefore, are that true bronchial 
asthma is in all cases a spasmodic contraction of the bronchial 
muscles ; that if it follows or occurs in an acute attack of 
bronchitis, it has been reflexly produced either from the bron- 
chial mucous membrane or from some other hyper-irritable 
mucous membrane, or possibly from the combined action of the 
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two abnormal surfaces acting on the medullary centre. The 
over-distension of the lung is the result of the bronchial spasm, 
and is produced because the action of filling the alveoli is 
always effected at a greater advantage than that of emptjdng, 
and that if extraordinary efforts at expiration are made, they do 
but serve to further impede the emptying of the distended lung. 
The state of the thorax and the modified respiratory movements 
are the direct consequence of the over-distension and the spasm. 
The increased violence of inspiration is due to the great force 
required to get air through the constricted bronchioles, and the 
so-called inspiratory spasm is the evidence of the over-distension. 
The chest does not collapse, and therefore the respiratory 
muscles and ribs cannot fall into the true expiratory position, in 
which movements of small extent result in considerable increase 
in capacity of the thorax. The violent movements observed con- 
sequently only result in* a relatively small increase in capacity, 
and this in turn does not result in so large a fall in the alveolar 
pressure as would be produced by a similar volume increase in 
a less distended set of alveoli, because at the start the alveoli 
are well distended and filled with air practically at atmospheric 
pressure. 

Having seen that reflex contraction of the alveoli can be pro- 
duced, it necessarily follows that we should inquire — what is their 
significance, and what important function do they normally 
perform which has called them into existence ? We have seen 
that the nasal reflex is the important one, and in considering its 
normal significance a study of the other reflexes obtainable from 
this surface is most important. The reflex effects w^hich may be 
produced from the nasal mucous membrane are cardiac inhibi- 
tion, dilatation of peripheral blood-vessels, arrest of respiration 
in the expiratory phase, spasmodic closure of the glottis, cough- 
ing, sneezing, and contraction of the bronchial muscles. All 
these are most easily produced, and their obvious meaning is to 
prevent the entrance of irritating substances, both particulate 
and molecular, into the respiratory tract. They can all be pro- 
duced by cheniical or mechanical excitation, and by blowing 
finely divided particles into the nostrils. Unquestionably one 
of the most effective results for the end in view is the contrac- 
tion of the bronchial muscles, and this, therefore, appears to be 
the teleological meaning of the reflex in question. This^ too. 
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fully explains the excessive sensitiveness of a large number of 
asthmatic patients to minute changes in the character of the 
air breathed, even though those changes are quite unappreciated 
by normal persons. December 16th, 1902. 



2. Fathogenic varieties of Bacillus coli in ice creams. 

By E. Klein, P.E.S. 

The role of the group of Bacillus coli in the causation of disease 
is becoming daily more recognised, particularly in reference to 
the presence of these microbes in foodstuffs, which thereby 
become endowed with the power of causing acute gastro- 
enteritis in the consumer. It has been proved that the par- 
ticular variety of B. coli known as the Gaertner bacillus is the 
cause of acute gastro-enteritis in a number of outbreaks of this 
disease induced by the ingestion of certain meat foodstuffs. 
But it would not be justifiable to ascribe all occurrences of 
disease of this character to this particular variety — namely, 
the Gaertner bacillus, — nor would it be without a tendency to 
confusion to regard all microbes as belonging to the group of 
Gaertner bacillus which in rodents are capable of causing acute 
gastro-enteritis as part of a general hsemorrhagic septicaemia. 
In my experience there exist various microbes of the coli group, 
but which do not belong to the Gaertner group, which can 
cause, and moreover which have caused, acute gastro-enteritis ; 
and I am fully in accord with most bacteriologists who have 
experience in this matter by excluding from the Gaertner group 
such microbic species as the bacillus of fowl cholera, the bacillus 
of swine plague, and the bacillus of swine fever, although these 
microbes are capable on ingestion of producing in rodents, in 
a considerable percentage of the experimental animals, acute 
gastro-enteritis as part of a general hasmorrhagic septicaemia. 
In respect of microbes which certainly do not belong to the 
Gaertner group, and which have caused acute enteritis in 
human beings, I may be permitted to refer to two notable out- 
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breaks of meat poisonings which have been described in the 
' Reports of the Medical Officer of the Local Government Board/ 
The first — the Carlisle outbreak — is described in the ' Report ' for 
1889. Here it was pork and gravy stock which had been at 
fault. From the same establishment and from the same stock 
from which the poisonous pies had been derived, pork and 
gravy stock proved capable of causing, by feeding of mice, 
acute gastro-enteritis and death in a large percentage of the 
animals. From these animals a microbe was isolated which on 
inoculation and by feeding of further animals proved highly 
virulent. This microbe certainly did not belong to the Gaertner 
group, since its growth caused slow liquefaction of gelatine. 
Another outbreak — the Portsmouth meat-pie poisoning — ^was 
published in the 'Report of the Medical Officer of the Local 
Government Board' in 1890, p. 249. In this outbreak the 
poisonous nature of the meat pie was fully confirmed by ex- 
periments of feeding mice with the meat pie; the microbe 
isolated both from the pie and the experimental animals was a 
virulent B, coli, which certainly does not belong to the Gaertner 
group. Now it may not be unnecessary if I here restate the 
characters which bacteriologists assign to the variety of B. colt 
known and considered as the "Gaertner bacillus." The 
Gaertner bacillus in respect of the nature and aspect of the 
colonies in the plate, in streak, stab, and shake culture in gela- 
tine and agar, in its growth in carbolised broth, in its general 
morphology, in its inability to stain by Gram, in its giving 
positive neutral red test, admittedly belongs to the group of 
B. colly but it differs from the typical B, coli communis in the 
following respects : — B. Gaertner does not clot milk ; B. Qaertner 
forms alkali (litmus milk and litmus broth becoming gradually 
blue) ; B, Gaertner ferments, produces COg gas from glucose like 
B. coli communis, but B. Gaertner does not ferment lactose {B, coli 
communis does so) ; B. Gaertner does not form indol in broth ; 
B. Gaertner is multiflagellated similar to, though not identical 
with, the Bacillus typhosus. There are, therefore, a number of 
characters, morphological and cultural, by which the B, Ga£rtner 
is readily distinguished. To this must be added also that 
B. Gaertner is virulent to rodents subcutaneously injected even 
in minute doses, and in larger doses it is capable sometimes of 
causing general infection also by ingestion. On the other hand, 
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a microbe which produces acid in cultivation, which curdles 
milk, which ferments both glucose and lactose, which is not 
multiflagellated, which produces indol in broth culture, cannot 
claim to be considered as B, Gaertiier, but must be content with 
a place in the group of B. coli communis. Now a microbic 
species of this kind, but possessing highly virulent character, I 
have isolated from certain samples of ice creams, which I shall 
describe in detail presently. I may at once say that the culture 
of this microbe caused, on inoculation of minute doses into 
rodents, general hapmorrhagic septicssmia, including acute 
gastro-enteritis and peritonitis, and death within twenty-four to 
forty hours. Ingestion of culture caused illness of the majority 
and death of a proportion of the animals experimented on. On 
post-mortem examination of the latter acute and severe gastro- 
enteritis and peritonitis were found, the whole of the small 
intestine being deeply congested, relaxed, filled, and distended 
by sanguineous masses. I show under the microscope a speci- 
men of the sanguineous exudation filling the subcutaneous and 
muscular tissues of the abdomen and chest of an animal that 
died within twenty hours after subcutaneous injection of a 
minute quantity of a particular sample of ice cream. Culture 
by plates proved that the bacilli which you see almost densely 
filling the exudation belong to one and the same species ; and 
further inoculations with the exudation (one or two drops for a 
half -grown guinea-pig) caused the same fatal disease with the 
same distribution of the microbe in the dead body. Not only 
was the subcutaneous tissue full of the sanguineous exudation 
crowded with the bacilli, but also the lungs, the pleural and 
pericardial cavities, the peritoneum and the intestines. A 
second specimen shown under the microscope is a stained film 
of peritoneal exudation of a guinea-pig which had died within 
twenty-four hours from acute gastro-enteritis after feeding with 
a gelatine culture of the bacillus. Plate culture made with this 
peritoneal exudation proved the bacilli to belong to one and the 
same species — namely, the species used for the feeding. The 
microbe in question belongs undoubtedly to the coli group ; in 
morphological and cultural respects it is closely related to the 
typical Bacillus coli communis, from which it differs in certain 
respects; it is more motile in the hanging drop than the B, coli 
communis, although it possesses only one to five flagella. Like 
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B. coll, it ferments glucose and lactose, it curdles milk, produces 
acid, and doubtful or slight indol (?) ; in broth culture it gives 
positive results in neutral red test. On potato it forms a colour- 
less thin film, and, as already mentioned, is highly pathogenic, 
both by subcutaneous injection of small doses, and also by inges- 
tion of gelatine culture. I produce here cultures of B. coli com- 
munwj of B. Gaertner, and of our pathogenic ice-cream bacillus, to 
show their chief points of cultural differences and resemblances. 
The sources from which the above microbe was obtained were, 
as mentioned already, samples of ice creams. Dr. CoUingridge,^ 
the Medical Officer of Heath for the City of London, had been 
informed by the medical officer of the General Post Office that 
two telegraph boys (afterwards it appeared that altogether 
thirteen suspicious cases had come to the notice of the medical 
officer of the General Post Office) had been taken ill with what 
appeared to be acute gastro-enteritis, believed to be due to 
poisoning by ice cream bought at an Italian shop in Aldersgate 
Street. Dr. CoUingridge therefore sent to me, for analysis and 
experiment, samples of ice cream that were bought at these 
shops. Both samples were, indeed, found to have poisonous 
properties, inasmuch as the injection of \ c.c. to 1 c.c. sub- 
cutaneously into half-grown to full-grown guinea-pigs caused 
extensive inflammation and gangrene of the subcutaneous and 
muscular tissues, as also intensive inflammation of the peri- 
toneum, of the stomach and intestine. In the exudation 
anaerobic microbes, as also, and in great abundance, the highly 
virulent variety of B, coli, were met with. On further trans- 
mission by subcutaneous injection of a drop or two of the san- 
guineous exudation, this particular species was obtained almost in 
pure culture. Not only in those samples, but in several other 
samples of ice cream sent to me for analysis by Dr. CoUingridge, 
was this or some very similar highly virulent variety of B. coli 
met with ; and I would particularly refer to a number of samples 
taken at different dates from different shops, but all supplied 
by one and the same maker. They all proved of the same 
poisonous nature, and this character persisted until the maker 
abandoned the highly insanitary conditions then prevailing on 
his premises, and complied with the suggestions and require- 

* * Report of the Medical Officer of Health of the City of London/ September 
29th, 1902, p. 120. 
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ments of the medical officer. As soon as this change took place 
the ice creams became harmless ; injection of 1 c.c. of the 
material into small guinea-pigs failed to exert any pathogenic 
action. The materials from which the ices were made were 
themselves found to be harmless, and therefore the poisonous 
nature of the ice creams must have been due to admixtures by 
the extremely insanitary local conditions under which the ices 
were made, the uncleanliness of the manipulating persons, and 
the storing and keeping of the " stock '^ of ice creams in filthy 
places. This latter malpractice is particularly favoured by 
some makers — namely, the ingredients are mixed so as to form 
a common " stock." This is used for freezing in such quantities 
only as are likely to be required for sale that day ; the rest is 
kept in a dirty place for future freezing and sale. No better 
confirmation, I think, of the correctness of the recently passed 
law (as regards the manufacture and sale of ice creams) could 
be desired. November 4th, 1902. 



3. On the bacterial flcn-a of London air. 

By F. W. Andrewks. 

I HAVE recently had occasion to make a number of determina- 
tions of the micro-organisms in London air, both quantitatively 
and qualitatively. The samples were taken in a number of 
different streets, open places, and parks in the West End and 
in the City. It may be of interest to this Society to see the 
apparatus employed, which in my hands gave very consistent 
results, and also a number of the cultures obtained, which illus- 
trate fairly well the bacterial flora of the air of London. The 
method used was that of Frankland, viz. the aspiration of a 
known volume of air through a plug of powdered glass-wool 
and sugar, plate cultivations being subsequently made from the 
plugs. The aspiration was carried out with a large brass 
Byringe, holding 420 c.c, and fitted with a two-way nozzle and 
tap, so that a number of syringefuls could be aspirated without 
disconnecting the apparatus. In order to obtain good results 
with this apparatus a number of small details require attention. 
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In making the plugs the glass-wool should not be too finely 
pounded, and it should be mixed with about one fifth its bulk of 
very finely powdered loaf sugar. This gives a very coherent 
plug, not liable to disintegi*ate, and readily forced out from the 
tube as a solid mass, which, in the melted culture medium, breaks 
up uniformly. The plugs are fitted in ordinary glass tubes, 
about five inches long and a quarter of an inch in internal dia- 
meter. The powder is introduced into these and compressed 
from each end with solid glass rammers, fitting the internal 
calibre of the tube. Each plug requires testing by forcible 
aspiration through it, to make sure of its coherence. If it stands 
the strain the ends of the tube are plugged with cotton wool, 
and the whole sterilised in the hot-air chamber for an hour or 
two. The temperature should not rise above 140° or 150° C, 
lest the sugar be charred. I tested the efficacy of such plugs in 
retaining the whole of the bacteria in the aspirated air, by intro- 
ducing in the proximal end of the tube an additional plug of 
cotton wool, through which the air had to pass immediately 
after traversing the glass and sugar mixture. This cotton-wool 
plug was always tested by cultivation, and was commonly found 
sterile, even when the glass-wool plug yielded over 100 colonies 
of bacteria and moulds. 

The amount of air selected for each aspiration was five litres, 
i, e, eleven and three-quarter syringefuls. It took about eight 
minutes to aspirate this volume. The modus operandi was as 
follows: — Two brass clips to hold the tubes, furnished with 
rubber suckers, were wetted and fixed close together on a 
window, smooth wall, or other convenient surface. In open 
spaces, such as parks, they were fixed on a glass plate laid hori- 
zontally on the ground, or on a box. The tube, with its plug, 
was now taken from its sterile bottle, care being taken not to 
touch the ends. One end was connected with the syringe by 
four feet of rubber tubing, and the tube was fixed in the brass 
clips. The cotton wool was removed with sterile forceps from 
the free end, and placed in a sterile dish, to be similarly replaced 
at the end of the aspiration. The length of rubber tubing 
enabled the operator to stand some way off while conducting the 
aspiration, and, naturally, on the leeward side. When the opera- 
tion was completed and the cotton wool replaced, the tube was 
labelled and conveyed to the laboratory in its sterile bottle. 
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The cultures were made as follows : — A Petri dish was warmed, 
and a melted gelatine or agar-agar tube poured into it. The tube 
was removed from its bottle, and the inner of the two cotton- 
wool plugs at its proximal end placed in a broth tube for 
incubation, to see if it had remained sterile. The distal cotton- 
wool plug having been also removed, and both ends of the tube 
having been passed through the flame of a Bunsen burner, the 
glass and sugar plug was now forced out with a sterilised glass 
rod into the Petri dish. It could easily be disintegrated by 
gentle agitation, and distributed equably through the medium. 
The glass particles caused a uniform turbidity, which in no way 
interfered with the subsequent enumeration of the colonies. I 
made all my observations in pairs, making an agar-agar plate to 
be incubated at 37° C, and a gelatine plate to be incubated at 
20° C. The latter was used for the enumeration of the total 
number of organisms, but it was hoped, by a comparison of the 
two, to find out something of the ratio between the organisms 
capable of growing at blood heat and the psychrophile organisms, 
which might serve as an index of human contamination. I cannot 
say that the results fulfilled this hope, but the matter requires 
fuller investigation. At blood heat the sarcinee proved the pre- 
dominating organisms, and I do not know how far they can be 
taken as of human origin. 

In determining the total number of organisms, I found it 
necessary to establish an arbitrary time limit for counting the 
colonies which arose, and I was led to fix this at four days. The 
number of new colonies which first appeared after this limit was 
not very large, and was outweighed by the fact that rapidly 
growing moulds, such as Penicillium glaucum, sporulated and 
gave rise to secondary colonies, if one waited too long. More- 
over my object was the comparison of different samples of air, 
which could be attained perfectly well by counting all plates at 
a fixed date. In counting the colonies, I divided the plates into 
sectors and made a map of every plate, using a hand lens, sup- 
plemented by a low power of the microscope. Having counted 
the colonies, subcultures were made in order to determine their 
species. Where the number was large, subcultures were made 
from every colony in one half, or one quarter, of the plate, and 
from the remaining area only from such colonies as appeared 
manifestly diverse from the rest. 
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The method described led, as I have said, to very fairly consis- 
tent results, and I believe it to be as good a method as we have at 
our command for determining the gross bacterial contamination of 
different samples of air. It has, however, certain defects. I found 
on subculture that a certain proportion of the colonies arising 
were in reality composite colonies, consisting of two, or sometimes 
even three species, and I imagine that this is due to the fact 
that a given dust-particle may contain more than one species of 
micro-organism. The error introduced is not large, but it exists 
as a factor in the numerical estimation of the bacteria in the air. 
It is further obvious that certain micro-organisms — and these of 
much importance — would escape recognition. The tubercle 
bacillus is one, and there are other delicate species, such as the 
streptococci and the pneumococcus, which might easily fail to 
grow. I only once found a streptococcus in my cultures, though 
streptococcal contamination of air must be a common thing, 
considering that streptococci are4;he commonest mouth organisms. 
Anaerobes, again, would not be recognised. I twice conducted 
special experiments to determine their presence, aspirating ten 
litres of air and incubating the plug anaerobically in glucose 
broth, but with negative result. 

The determination of the species of bacteria found was a long 
and troublesome task ; indeed, in many cases an impossible one. 
The colonies were subcultivated on various media, and examined 
microscopically in the fresh condition and stained. Many were 
identified at once, but in many the names affixed are only 
provisional, while, in not a few cases, I could find no description 
in any of the text-books at all corresponding to the organisms 
found. 

The difficulties that beset the subject are of two kinds. Very 
little attention has hitherto been paid to the organisms of the 
air. Their presence is more or less accidental, and they do not 
grow and multiply there. It has not yet been shown that they 
are of much practical importance, though I am not sure that 
their closer study might not reveal relations which might be of 
value as an index of organic contamination. But so far they are 
imperfectly kno^n and described — so imperfectly that often one 
has not the data for identification. Another difficulty lies in the 
extreme variability of many common air bacteria. The sarcinae 
are a case in point. The assumption of the typical sarcina form 
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is inconstant ; I repeatedly passed an organism as a staphy- 
lococcus, to find, on re-examining an old culture, that it had now- 
assumed the form of a sarcina. One species grew beautifully in 
hay infusion as a sarcina, but on no other medium would form 
even tetrads. The liquefaction or non-liquefaction of gelatine is 
of no value whatever as a specific character amongst sarcinae. 
The variations in tint from white, through yellow, to orange, are 
of infinite diversity. I subcultured more than a hundred sarcina 
colonies, and ultimately grouped them into three species, Sarcina 
alba, 8, flava, and 8, lutea, but I have still grave doubts as to 
how many species were really present. I am inclined to agree 
with Lehmann that each sarcina species has its first cousin 
amongst the cocci which form no packets, and that no hard and 
fast line can be drawn between the two. 

Next to the sarcinae in frequency come the various staphylo- 
cocci. Of these, the commonest are the t\vo species I have 
labelled Staphylococcus cereua albus and flavus, forming a 
smooth waxy growth on gelatine, which liquefies slowly, or not at 
all, and is usually stained a faint claret colour by some pigment 
emanating from the growth. These species are very closely 
allied to the sarcinae, except in the formation of packets. 
Staphylococcus pyogenes albus, and its slowly liquefying form 
8. epidermidis albus, were met with only a few times ; Micrococ- 
cus cremoides and M, candicans much more frequently. One 
or two interesting motile cocci were found, including Micro- 
coccus citreus agilis and Diplococcus luteus. Some of the cocci 
were beautifully chromogenic, especially Micrococcus aurantiacus 
and M, roseus. 

Numerically I found the bacilli to fall far short of the cocci, 
but the number of species found was large. The commonest was 
a large stout psychrophile white bacillus, chemically inert, which 
I identify with B. lactis innocuu^ of Kruse ; in old cultures the 
gelatine was stained brown. Some of the bacilli were chromo- 
genic, notably B. helvolus, B. later icius, B, luteus, and the beauti- 
ful B, erythromyxa, once met with. B, carneus was twice found, 
and B. pyocyaneiis once. Sporing bacilli were sometimes present, 
B, subtilis, B, mesentericiis fuscus, vulgatus, and ruber, and others 
which I could not determine. Diphtheroid bacilli occurred 
many times — B. xerosis, and others more closely allied to the 
diphtheria bacillus. The one which came nearest to the diph- 
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theria bacillus gave good polar granules with Neisser's stain, but 
pro*'ed non-pathogenic. 

Yeasts were commonly found, but, of five species, only one 
proved capable of fermenting sugar. Streptothrices were by no 
means rare, and were referred to three or four species. Moulds, 
of course, formed a large proportion of the total organisms 
found. Penicillium glaucum was the commonest, and was rarely 
absent from a plate. The various species of aspergillus were also 
commonly met with. In addition to these were a number of 
moulds whose very genus I have been unable to determine. 

One fact struck me very forcibly in these observations, viz. 
the remarkable chemical inertness of the common air bacteria. 
Not only was no truly pathogenic form found, but no single 
species which formed gas in glucose gelatine shake cultures, and 
hardly one which coagulated milk or formed acid. 

November 4th, 1902. 



4. The effect of certain vietallic saltif upon the groicth of micro- 

organisms. 

By David Nabarro. 

The experiments described in this paper were begun some 
two and a half years ago, primarily with a view to find, if 
possible, some medium upon which the B, typhosus would grow 
while the B. coli communis would not, or a medium in which a 
distinctive colour-reaction might be produced by the growth of 
the B, typhosus and not by the B, coli, I may say at the outset 
that I failed in the quest on which I had embarked, but a few 
interesting facts were established which I have thought worth 
recording. 

The method adopted was to add a minute quantity of salts of 
nickel or copper to ordinary culture media. Originally it was 
intended to try the effect of cobalt salts as well as the others, 
but I have been unable to continue the investigation owing to 
the pressure of other work. The reason for selecting the salts 
of these particular metals was that they are beautifully coloured,. 
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nickel salts being green, cobalt red, and copper blue. It was 
thought that possibly the growth of the B. typhosus might give 
rise to some change in colour of the medium, or in the case of a 
broth culture might produce a coloured deposit or precipitate. 
A further reason why copper was chosen was that chemical 
bodies of the acetylene series yield solid crystalline compounds 
by the action of ammoniacal solutions of copper salts. Most of 
these copper compounds are brightly coloured, and it was just 
possible that these micro-organisms during their growth might 
form similar substances which would combine with the copper. 
The salts used were nickel chloride, nickel sulphate, and copper 
sulphate. Half a gramme of the salt was added to a litre of 
nutrient broth prepared from Liebig's extract and Witters pep- 
tone, and rendered slightly alkaline with NajCOj. The nickel 
or copper salt was added to the broth before the final sterilisa- 
tion. In the case of nickel no precipitate was produced, and 
the resulting medium was slightly alkaline and of a greenish 
colour. On the addition of ammonium sulphide a slight black 
precipitate of nickel sulphide was formed. When copper sul- 
phate was added to the clear broth, however, a precipitate was 
formed. This was filtered off and the resulting fluid tested for 
the presence of copper. It was of a greenish colour, and on the 
addition of HgS a dark brown coloration was produced, but no 
precipitate. The majority of. the original ^ gramme of the 
salt used had evidently precipitated when added to the broth, 
so that while the percentage of Ni in the *' nickel '^ media may 
be taken as 0*05 — that is to say, 1 part in 2000, — the percentage 
of copper in the " copper sulphate " media was much less, but 
its exact amount cannot be stated. The effect produced by the 
addition of these salts to the culture media was studied in the 
case of the following micro-organisms : — B. typhosus, B, coli 
communis, Staphylococcus pyogenes aureus, Streptococctis, B. 
pyocyaneus, B. prodigiosus, B, anthracis, Proteus vulgaris, 
Sarcina lutea, and B. subtilis. 

As the experiments were carried out primarily with a view to 
find, if possible, some distinctive culture media for the B, 
typhosus, I shall begin by giving an account of the behaviour 
of that micro-organism in the nickel and copper media, putting 
in close juxtaposition the results obtained with the B. coli com- 
munis for the purposes of comparison. 

4 
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B. typhosus. — A " nickel-chloride " broth was inoculated from 
a typhoid culture on agar, and incubated at 37° C. In twenty- 
four hours very slight turbidity was seen in the broth. A 
hanging-drop preparation showed some organisms, but they 
were feebly, if at all, motile. The growth of the Bacillus typhosus 
had been inhibited by the nickel, but the organisms were still 
alive, as was shown by making a subculture on ordinary agar. 
Some small colonies, but not very many, developed on the agar 
in twenty-four hours. 

The nickel broth on the second day after inoculation showed 
no more turbidity than was present on the first day. On the 
fifth day the broth presented the same appearance, the bacillus 
having evidently not multiplied at all. It was again tested by 
subculturing on ordinary agar to see if it were still alive. There 
was no sign of growth on the agar in twenty-four hours, but on 
the third day a single colony, about one fifth of an inch in 
diameter, had grown. 

The original nickel broth was examined again on the eighth 
day after inoculation. There was no turbidity, but a slight 
deposit, and on testing its vitality by sowing on ordinary agar 
it was found to be dead. 

JS. coli. — Comparative experiments with the B, coli gave the 
following results : — The nickel-chloride broth on the first day 
showed very slight, if any, turbidity. In hanging drop the 
organisms were scanty and non-motile. Subcultures on 
ordinary agar grew in twenty-four hours, the colonies being 
larger and more expansive than in the corresponding typhoid 
tube. 

On the second day the nickel-chloride broth of coli was 
practically clear, as it was also on the fifth day. On that day 
it was again subcultured on to agar to see if it were alive, and, 
as was the case with the B, tyjjhosus, no growth occurred in the 
first twenty-four hours. On the third day, however, a single 
large colony (quarter-inch in diameter) had grown, and by the 
next day it had spread well over the surface of the medium. 
The single colony, which developed under similar conditions in 
the case of the typhoid bacillus, did not increase subsequently 
in size, as did the coli colony. The original coli nickel broth on 
the eighth day showed a slight deposit, and on subculturing 
on to agar was found to be dead. 
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These effects of nickel chloride on the B. typhosus and the 
B. coli in broth may be thus summarised : 

1. The growth of the organisms was inhibited at once. 

2. The organisms were gradually killed, and by the eighth 
day all were apparently dead. 

3. Before being killed they were modified in some way, so 
that when subcultured on ordinary agar (as was done on the 
fifth day) no growth appeared on the agar until the third day 
in each case ; then only one colony developed in each tube, but 
the coli colony spread in a characteristic fashion, while the 
typhoid colony did not increase in size after its appearance. 

The next experiment was made with nickel-chloride agar. This 
medium was inoculated from a typhoid culture on ordinary agar, 
but no growth occurred in eight days. The tube was then re- 
inoculated, when a slight growth appeared on the first day and 
increased but slowly up to the eleventh day. In the case of 
nickel-chloride agar inoculated with the B. coli, a typical 
growth occurred on the first day, which increased on the next 
day, but not subsequently. The effect of adding nickel chloride 
to agar media was therefore not nearly so pronounced as in the 
case of broth. The growth of the typhoid was inhibited to a 
certain extent, while that of the coll was hardly affected. 

Next the growth of the typhoid and coli organisms was 
studied in nickel-chloride gelatine media. 

The B. typhosus was inoculated from agar into a nickel- 
chloride gelatine stab. In one day at 22° C. there was very 
slight growth, mainly on the surface. On the second day it 
had increased a little, and there was also growth along the 
track of the needle. At the end of eleven and twenty-eight 
days there was a good growth in the depths of the stab line. 
No liquefaction of the gelatine or formation of gas was 
observed. This experiment was repeated with very similar 
results. It was noted that on the eleventh day a fairly good 
crop of minute discrete colonies was visible along the stab line, 
but much less than in a similar culture of coli only six days old. 
The B. coli grown under similar conditions showed a growth on 
the surface in one day. In eleven and twenty-eight days there 
was a large expansive growth on the surface and a good growth 
in the depths. No gas formation or liquefaction present. 

In a nickel-chloride gelatine " shake '' preparation the B. 
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typhosus showed no obvious signs of growth in seven days, a 
control ordinary gelatine shake showing a good growth in that 
time, as well as some opalescence near the surface of the 
medium. On the twelfth and twenty-fourth days the nickel 
tube showed a slight growth throughout the medium, but no 
opalescence near the surface. On those days the control tube 
showed marked signs of growth in the depths and opalescence 
above. The B. coli, under similar conditions, grew practically 
as well as in the control tube of ordinary gelatine. Quite as 
much gas was produced as in the control tube, and almost as 
much opalescence. 

Inoculated on nickel-chloride gelatine slope-tubes, the B. 
typhosus gave a very slight growth, increasing up to the third 
day, while the B. coli gave a good growth by the sixth day. 

To summarise, then : nickel chloride added to gelatine media 
very materially inhibits the development of the B. typhosus, 
while it has only a slight retarding effect upon the growth of the 
B. coli, and no effect upon its production of gas. 

The next series of experiments was made with nickel-sulphate 
media. 

The typhoid bacillus, inoculated into nickel-sulphate broth, 
showed no visible grgwth or turbidity in twenty-eight days. Its 
vitality was not tested until the twenty-eighth day, on which 
date it was found to be dead. 

The B. coli, similarly inoculated into nickel-sulphate broth, 
apparently grew well. In one day there was definite turbidity, 
and the colour was somewhat " pinkish.^' On the sixth day this 
colour was still present, and by the seventeenth day it had 
darkened to a " dirty prune-juice " tint. In order to see 
whether this coloration of the broth was characteristic, the 
experiment was repeated by inoculating a fresh nickel-sulphate 
tube. In two days marked turbidity was produced, but no 
colour, and by the fourth day there was a white deposit. At the 
end of six weeks, when tested by subculture, the broth was 
found to be still alive, but in thirteen weeks, when similarly 
tested, it was dead. The colour production was not repeated. 
On nickel-sulphate agar the B, typhosus did not grow at all, 
even in six weeks. This was repeated with a similar result, some 
of the same culture inoculated as a control upon ordinary agar 
growing well in twenty-four hours. 
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In the case of B. coli, growth upon nickel-sulphate agar was 
somewhat delayed — ^no growth being visible on the first day, — 
and a thick white confluent growth developed by the sixth day 
in two places only. In four weeks this had not increased, and 
on testing by subculture was found to be still alive. 

Comparing the results obtained with the B. typhosus and the 
B, coli, by using nickel-chloride and nickel- sulphate media, one 
found — 

1. That nickel-chloride broth inhibited the growth of, and 
killed it in eight days, both typhoid and coli, whereas nickel-sul- 
phate broth completely inhibited the growth of the B. typhosus 
and killed it in twenty-eight days (and possibly much sooner), 
while the B, coli grew quite well in such a broth, and was still 
alive after six weeks. 

2. That nickel-chloride gelatine and agar inhibited the growth 
of the B, typhosus in a very marked degree, while the B. coli 
was inhibited only very slightly by these media ; arid — 

3. While the i?. typhosus failed entirely to grow on nickel- 
sulphate agar, the B. coli grew moderately well and was still 
alive on this medium at the end of four weeks. 

Staphylococcus pyogenes aureus, — The next series of experi- 
ments was made with the Staphylococcia pyogenes aureus. 
Inoculated into nickel-chloride broth and grown at 37° C, very 
slight turbidity occurred in twenty-four hours, which increased 
subsequently, and at the end of one month there was a consider- 
able deposit. On the fifteenth day this broth was found to be 
still alive, but it was not tested later. 

On nickel-chloride gelatine media, typical growth occurred 
with liquefaction of the gelatine, which was complete in from 
ten to seventeen days. In some cases the yellow colour of the 
growth was very well marked: 

On nickel-chloride agar, growth was somewhat delayed and 
did not appear until the fourth day, after which it increased 
gradually until the fifteenth day and was white in colour. 
After standing at the room temperature for eighteen months, it 
was tested by subculture and found to be dead, whereas a strep- 
tococcus, cultivated under similar conditions and kept the same 
length of time, was found to be alive. 

When inoculated into nickel-sulphate broth the staphylococcus 
grew well and produced some turbidity and deposit in twenty- 
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four hours. By the seventeenth day the deposit was black, 
possibly a precipitate of nickel sulphide thrown down by the 
HgS produced by the staphylococcus during its growth. When 
tested at the end of fifteen weeks, and again at the end of 
seventeen and a half weeks, the broth culture was found to be 
still alive, although the cocci were probably somewhat modified, 
as a subculture on agar did not begin to grow till the third day. 
It is possible that the precipitation of the nickel in the form of 
a sulphide, and so its removal from the culture medium by con- 
version into the insoluble sulphide, may account for the fact that 
the cocci were able to live for over four months in this broth. 

When inoculated on to nickel-sulphate agar, however, the 
development of the staphylococcus was inhibited entirely, no 
growth occurring in any tube on three different occasions. 

To summarise the effects of nickel media on the staphy- 
lococcus : 

1. Nickel-chloride broth only slightly, if at all, inhibited the 
growth, and the coccus was still alive at the end of fifteen days. 

2. Nickel-chloride gelatine and agar media only very slightly 
delayed the growth of the staphylococcus, and the gelatine 
was liquefied — although not in the typical funnel-shaped fashion 
in the stab. 

3. Nickel-sulphate broth apparently had no inhibiting effect, 
and the culture was still alive at the end of four months. 

4. Nickel-sulphate agar completely inhibited the growth of 
the staphylococcus. 

Streptococcus pyogenes. — The streptococcus was next tested on 
these media. A four-day-old growth on agar was inoculated into 
nickel-chloride broth, and on the third day very slight turbidity 
was present. The vitality of this broth was tested by sub- 
culture on ordinary agar, on the first, third, fifth, seventh, tenth, 
twelfth, fifteenth, twenty-fifth, and forty-second day, and on 
each occasion a typical growth of streptococcus on the agar was 
obtained in twenty-four hours, showing that the streptococcus 
was able to live for at least six weeks in a nickel-chloride broth. 
From this nickel broth subcultures on to nickel-chloride agar 
were made on the fifth, seventh, tenth, twelfth, and fifteenth 
day, and in each case colonies of streptococcus developed in 
from one to five days. The only departure from the normal was 
that the colonies on nickel agar were white and opaque, more 
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like ordinary diphtheria colonies, and not semi-transparent and 
bluish in colour, as the streptococcus colonies usually are. 

The staphylococcus, similarly inoculated on nickel agar from 
a nickel broth one day old and four days old, was completely 
inhibited, and showed no signs of growth. Another very interest- 
ing observation was that the subculture made on nickel-chloride 
agar from the twelve-day-old nickel broth, after standing at 
the room temperature for eighteen months, was found to be 
alive, and grew quite typically in twenty-four hours after sub- 
culturing on agar. The staphylococcus, under similar condi- 
tions, did not show any signs of vitality. 

A further point of interest was the following: — The nickel 
broth when twenty-five days old was inoculated by stab into 
a nickel-chloride gelatine. On the sixth day no growth was 
visible, but by the tenth day a few typical colonies were seen, 
which had not increased on the sixteenth day. At the end of 
one month many discrete colonies were present and funnel- 
shaped liquefaction of the gelatine had occurred, and in another 
week the gelatine was completely liquefied. In order to ascer- 
tain whether any contamination had taken place (notwithstand- 
ing that the tube was capped with an india-rubber cap the whole 
time), a subculture on agar was made and a typical growth 
of streptococcus colonies obtained, and no other organism 
developed, although the tube was kept for three weeks. The 
particular strain of streptococcus used had never before, nor has 
it since, ever shown any tendency to liquefy ordinary gelatine 
media. 

On a nickel gelatine slope inoculated from an ordinary agar 
culture, by the third day a normal growth was visible, which in 
one experiment had not increased on the twenty-first day. On 
that day it was tested by subculture on ordinary agar and 
found to be alive. 

The streptococcus was next grown upon nickel-sulphate agar 
from a two-day-old culture upon ordinary agar. By the third 
day growth was apparent, largish white opaque colonies being 
visible. As was the case when grown on nickel-chloride agar, 
the colonies were white and opaque, and not semi-transparent as 
usual. On the sixth day the growth on nickel-sulphate agar 
was subcultured on to ordinary agar, and the typical small semi- 
transparent colonies, showing a bluish colour by transmitted 



56 EFFECT OF CERTAIN METALLIC SALTS 

light, were obtained in twenty-four hours. The growth on this 
agar was then subcultured on to a fresh nickel-sulphate agar, 
and in two days colonies began to appear. By the eleventh 
day several whitish opaque colonies were visible, and on the 
twenty-eighth day these were found to be alive and to give the 
typical growth when subcultured on agar. At the end of ten 
weeks, and, in another experiment, at the end of seven weeks, 
the streptococcus was found to be dead on nickel-sulphate agar. 
It will be remembered that on nickel-chloride agar it was found 
alive at the end of eighteen months. An interesting point in 
connection with the above experiment was that a culture of the 
anthrax bacillus inoculated on a nickel-sulphate agar tube 
from the same batch of media, and incubated under the same 
conditions, failed to grow, whereas the streptococcus, as related 
above, grew in two days. The effects of nickel media on the 
growth of the streptococcus may be thus summarised : 

1. In nickel-chloride broth the organism seemed to thrive, 
and was found to be still alive at the end of forty-two days. 

2. On nickel-chloride agar the organism grew in from one to 
five days, the colonies being rather scanty, and white and 
opaque instead of semi-transparent. In one case extraordinary 
vitality of the organism on this medium was observed, it being 
found alive after eighteen months. 

3. On nickel-chloride gelatine typical growth was observed, 
and in one case the medium was completely liquefied at the end 
of five weeks. 

4. On nickel-sulphate agar whitish opaque colonies grew in 
about two days, and the growth was found to be still alive at 
the end of four weeks. In one experiment it had died out in 
seven weeks, and in another in ten weeks, on this medium. The 
B. anthracis, similarly inoculated on nickel-sulphate agar, was 
completely inhibited. 

These experiments are, I think, of considerable interest in 
demonstrating that the Streptococcus pyogenes is not always 
the frail and feebly resisting micro-organism it is usually held 
to be. In the case of gangrene of the nose in a child which I 
brought to the notice of the Society last year, I found the 
streptococcus associated with the B. pyocyaneus. Both organisms 
grew in a gelatine stab which was inoculated from the excised 
tissue, the B, pyocyaneus causing rapid liquefaction of the gela- 
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tine, and the streptococcus was found to be alive in this liquefied 
gelatine at the end of five months. This is another instance of 
the vitality of a streptococcus. 

B, pyocyanetLs, — ^The £. pyocyaneua was next tried, mainly 
with a view to see what effect, if any, would be produced on 
the formation of colour by the organism. It was inoculated 
from a one-day-old culture on agar (showing bright greon 
coloration of the medium) into nickel-chloride broth. Very 
slight turbidity was produced in twenty-four hours, much less 
than in the control tube of ordinary broth. In forty-eight 
hours very many actively motile organisms were seen in a 
hanging-drop preparation from the control tube, whereas in the 
hanging drop from the nickel broth far fewer organisms were 
present, and they were much less active than the control, and 
many bacilli were larger and apparently segmented. On the 
fourth, sixth, and ninth day the turbidity in the nickel broth 
was increased, but was much less than in the control. On the 
nineteenth day the nickel broth was very turbid and much 
deposit present, but no yellowish-green colour, as in the control 
tube. At the end of five weeks there was much slate-grey 
deposit in the nickel tube, but no green colour. On subcultur- 
ing on ordinary agar the nickel broth was found to be alive on 
the ninth day. 

When inoculated on nickel-chloride agar from nickel broth or 
from ordinary agar, growth appeared in from one to three days. 
Frequently this growth was not confluent, but finely dotted, 
and in no case was any coloration of the medium noticed. So 
far as tested, the effect on JS. pyocyaneus of nickel media may be 
stated as follows : 

1. In nickel-chloride broth growth was inhibited to a certain 
extent, and the organisms were not killed by the ninth day. No 
colour was produced in the medium. 

2. On nickel-chloride agar the organism grew well, and, as 
before, no coloration of the medium occurred. 

B. prodigiosua, — ^This organism was next tested, mainly because 
of its chromogenic property. In a nickel-chloride broth of 
jB. prodigiosus no sign of growth was apparent in twenty-four 
hours. A subculture on ordinary agar was made, and growth 
began on the third day — three colonies only being coloured ; the 
rest were white. On the fourteenth day, and at the end of one 
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month, four or five colonies were coloured; the rest were un- 
coloured. Evidently the one day's exposure to nickel broth had 
modified the colour-producing power of the bacillus. 

The original nickel-chloride broth showed no sign of growth 
until the fourth day, when some turbidity was apparent. By 
the tenth day a well-marked pink deposit was seen in the control 
broth, while in the nickel broth the deposit was only slightly 
pink. At the end of one month the control broth was still a 
beautiful pink, whereas the nickel broth showed no colour, only 
slight turbidity. 

On nickel-chloride agar a localised growth, which became 
coloured a deep red by the tenth day, was produced on inocula- 
tion from an ordinary agar. When inoculated from an ordinary 
broth and a nickel-chloride broth one day old, no growth 
occurred on the nickel agar. 

When inoculated from an ordinary agar into a nickel-chloride 
gelatine shake, no obvious growth, no gas production nor 
liquefaction of the gelatine occurred. 

To summarise, then : nickel-chloride broth and nickel-chloride 
agar very materially inhibit the growth of the B. prodigiostis. 
In nickel-chloride gelatine shake, it failed to grow at all. 

B, anthracis, — When inoculated into nickel-sulphate broth, 
the anthrax bacillus gave rise to a flocculent deposit in twenty- 
four hours. The broth was tested for vitality and found to be 
alive at the end of twelve weeks. 

From the same sporing culture on agar which was used for the 
experiment just described, a nickel-sulphate agar tube was 
inoculated. No growth occurred on the first day, nor by the end 
of a month, when the tube was destroyed. This same nickel- 
sulphate agar, it will be remembered, had allowed the strepto- 
coccus to grow. 

On the anthrax bacillus, then, nickel-sulphate broth appa- 
rently had no harmful effect in twelve weeks, whereas nickel- 
sulphate agar completely inhibited growth. 

Proteus vulgaris. — Nickel-sulphate broth allowed the Proteus 
vulgaris to grow in twenty-four hours, with the production of 
turbidity and deposit. On the twenty-fourth day the organism 
on testing was found to be still alive. At the end of ten weeks 
(and possibly much sooner) it had been killed by the nickel. 

On nickel-sulphate agar a very scanty growth was seen in 
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twenty-four hours, and by the twelfth day it had increased 
only slightly. On the twenty-third day growth was still scanty, 
and not confluent as usual, but in the form of single discrete 
colonies. On the thirty-fourth day it was found to be still 
alive on subculturing. 

Nickel sulphate in broth, therefore, did not inhibit the 
growth of ProL vulgaris to any extent ; the organism was alive 
on the twenty-fourth day, but dead at the end of ten weeks 
(possibly earlier). In agar the salt produced considerable 
inhibition of growth, but the organism was alive at the end of 
five weeks. 

Sarcina lutea, — Inoculated from agar into nickel-chloride broth, 
slight turbidity was observed in two days. On the fifteenth day 
there was much turbidity and yellow deposit, and the broth was 
found to be alive on subculturing. 

The experiments made with " copper-sulphate " media were 
few in number, partly because I had failed in attaining my object 
with the nickel media, but more especially because I found 
that the copper sulphate was largely precipitated during the 
preparation of the media, and I was therefore unable to form 
any opinion as to the percentage of copper present in the media. 
Of course it might have been estimated by purely chemical 
methods, but there was only a minute quantity present, and the 
organic matter in the medium would have rendered the estima- 
tion difiicult. 

B. typhosus and B, coli communis. — A copper-sulphate broth 
completely inhibited the growth of these bacilli. On testing for 
vitality on the thirteenth day both tubes were found to be dead. 

On copper-sulphate agar, on the other hand, both organisms 
grew well, and the relative profuseness of the cultures of typhoid 
and coli was observed. Tested at the end of six weeks, the 
B. typhosus was found to be dead (possibly it was killed much 
sooner), while the B. coli was still alive. 

Staphylococcus pyogenes aureus. — In copper-sulphate broth 
very slight, if any, turbidity was produced in one day, and this 
did not increase by the fourteenth day. Tested on that day, the 
broth was found to be dead, and possibly it was dead much sooner. 

On copper-sulphate agar growth was quite inhibited, as it 
was in broth ; the material inoculated was dead in six weeks, 
possibly much earlier. 
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Streptococcus pyogenes. — In the copper broth this organism 
fared no better than did the staphylococcus. It showed no 
signs of growth, and when tested on the fourth day was found 
to be dead. 

On copper-sulphate agar, however, it again showed itself less 
susceptible to the action of these salts than did the staphy- 
lococcus. 

Slight signs of growth on copper agar were visible in two 
days, and on the fourth day typical very fine colonies were 
present. The colonies remained very minute, even at the end 
of seven weeks, and when tested at this time were found to be 
dead. 

jB. pyocyanens. — In copper-sulphate broth some turbidity was 
produced in two days. Tested for vitality on the third day, the 
broth culture was found to be dead. 

On copper agar a good growth occurred in twp days; this 
spread slowly, and at the end of a fortnight covered the surface 
of the medium. The growth, instead of being confluent, as 
usual, was finely dotted and almost invisible. No coloration 
of the medium occurred, and the growth was dead in six weeks 
(possibly earlier). 

B. prodigiosus. — In copper broth very slight, if any, growth 
occurred, and the broth was dead on the fourth day. 

On copper agar it grew well, and was normally coloured in 
two days. At the end of six weeks there was a profuse growth 
of a rich dark red colour, almost black in one place. On testing, 
it was found to be alive, but the subculture on agar did not pro- 
duce much pigment, even at 22° C. 

B. anthracis. — In copper broth growth was inhibited, and the 
broth found dead on the fourteenth day (possibly it was dead 
earlier). On copper agar a typical growth occurred on the 
second day, which increased on the third day. At the end of 
six weeks the growth was about the same, and on testing was 
found to be alive. 

Proteus vulgaris. — In copper broth no sign of growth occurred 
in eight weeks. The broth was not tested for vitality. 

On copper agar a good growth formed in two days, but rather 
less than normal. The culture was dead in six weeks, and 
possibly sooner. 

B. subtilis. — A sporing agar culture, ten days old, was inocu- 
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lated into copper-sulphate broth. In two, three, and four days 
there was no scum, nor any sign of growth. On subculture the 
broth was found to be still alive. 

At the end of six weeks growth in the broth had still been 
inhibited, but the spores were not killed, as was proved by 
sowing a loopful of the copper broth on to ordinary agar, 
when a typical growth occurred in twenty-four hours. 

Inoculation of a sporing culture on to copper-sulphate agar 
failed to produce any sign of growth, even in six weeks. When 
the material inoculated was then removed from the copper agar 
and put on ordinary agar, a typical white, dry, and wrinkled 
growth occurred in forty-eight hours. Thus the copper sulphate 
inhibited the development of the spores, but did not kill them, 
even in six weeks. 

The effects of copper may be thus briefly summarised : 

1. Copper-sulphate broth probably inhibited the growth of all 
the organisms tested (JB. typhosus, B, colt, Staphylococcus, 
Streptococcus, B, pyocyaneus, B, prodigiosus, B, anthracis, Pro- 
teus vulgaris, and B. subtilis). They were all killed in fourteen 
days, and some much earlier, except the B, subtilis, the spores 
of which were found to survive an exposure of at least six weeks 
to the copper broth. 

2. Copper-sulphate agar inhibited the growth of the following 
organisms completely : — Staphylococcus pyogenes aureus and 
B, subtilis. 

At the end of six weeks the material inoculated on the copper 
agar was found dead in the case of Staphylococcus, but still 
alive in the case of B. subtilis. 

The following organisms grew on copper agar : — B, typhosus, 
JB. coli, Streptococcus pyogenes, B. pyocyaneus, B. prodigiosus, 
B, anthracis, and B. proteus vulgaris. Of these, B, coli, B, pro- 
digiosus, and B. anthracis were found to be still alive at the 
expiration of six weeks. The remainder (J5. typhosus. Strep- 
tococcus, B. pyocyaneus, and Proteus vulgaris) were dead in six 
weeks, and possibly earlier. November 4th, 1902. 
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7. On the nature of the yellow colour occurring in cases in which 
the urine is free from bile pigment. 

By F. H. Thiele. 

In a great many diseases there occurs a yellowish coloration 
of the skin, and sometimes of the conjunctivae as well, without 
any trace of bile pigment being at any time present in the urine. 
The urine in these cases always contains an excess of urobilin, 
but this excess does not bear any relationship to the depth of 
the pigmentation observed in the skin. The diseases in which 
this yellowish pigmentation occurs Avithout any bile pigment 
being present in the urine are — congested liver from back 
pressure, as in the nutmeg liver of cardiac disease ; cirrhosis of 
the liver; pernicious anaemia; large internal haemorrhages, such 
as are met with in cases of pelvic haematocele from ruptured 
ectopic gestation, certain cases of icterus neonatorum, and in 
certain diseases such as septicaemia. 

The depth of colour observed in the skin varies considerably 
in these cases. In some there may be simply an earthy pallor, 
in others a lemon-yellow colour, and in others again a dirty 
brownish-yellow. The conjunctivae are not frequently coloured, 
and usually only in the brownish-yellow cases. In the majority 
of these cases urobilin is present in such excess as to be detected 
by direct spectroscopic examination; in others it is less in 
amount. The depth of colour bears no relation to the amount 
of urobilin in the urine ; thus cases of marked urobilinuria may 
exist with simply an earthy pallor, and in cases in which the 
urobilin is much less in quantity the coloration of the skin may 
be much deeper. Thus in some acute febrile cases, septic cases, 
and some cases of cardiac disease, there may be a lot of urobilin 
in the urine and the discoloration of the skin may be only 
slight ; whereas in other cases where there is less urobilin the 
patient may be deeply tinged, as in one of the cases of per- 
nicious anaemia to be presently quoted. As a rule the cases of 
cardiac liver, cirrhosis of the liver, and of internal haemorrhage 
show more marked discoloration of the skin than the other cases. 

All serous effusions in cases of this description are tinged 
yellow. 



IN UBINE FREE FROM BILE PIGMENT. 63 

The cause of this yellow coloration has been variously 
ascribed to pigments other than bile pigment. Thus Gubler 
recognised two varieties of jaundice : the ordinary variety, in 
which there was bile pigment in the urine, he called Pictere 
bilipheique ; the other, in Avhich no bile pigment was present in 
the urine, he called I'ictere hemaphe'ique, the colour of the skin 
being, according to him, due to a hypothetical pigment — 
hemaphein. This pigment he considered to arise in cases 
in which the liver cells no longer converted ha3moglobin 
into bile pigment (owing to toxines), and the colouring matters 
underwent changes in the blood before excretion in the urine. 
According to Quincke, this pigment closely conforms with uro- 
bilin. Other observers, especially German observers, have 
attributed this yellow coloration to urobilin. Urobilin, how- 
ever, has very feeble staining properties, and in alkaline 
solutions, in which it must exist if it be present in the tissues, it 
is a much feebler staining reagent still. Other pigments are 
also not much more powerful than urobilin in this respect. I 
therefore thought it would be interesting to examine fluids from 
the bodies of such patients in order to examine the pigments in 
them. I accordingly applied blisters to the patients and 
examined the blister fluid ; in a few cases I was also able to 
obtain small quantities of blood during life. Serous effusions 
were examined when drawn off during life, and after death 
blood and serous fluids were similarly examined. In all cases 
uniform results were obtained. The blister fluid obtained in 
these cases was yellowish in colour, in some cases quite a dark 
yellow — quite different from the pale, slightly straw-coloured 
fluid obtained from non-pi gmented people. 

The pigment obtained from all these fluids gave reactions 
identical with those of bile pigment. The blister fluid was 
treated with alcohol and allowed to stand ; the albumen was 
filtered off, and an alcoholic solution of the pigment was 
obtained. This solution when faintly acidulated yielded no 
characteristic spectroscopic band, but simply caused slight 
absorption of the violet end of the spectrum, and in no case was 
a urobilin band seen at F. 

Some of this solution, which was yellow in colour, when gently 
heated with a few drops of sulphuric acid became green and 
blue. A few drops of fuming nitric acid carefully added to it 
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changed it from yellow to green, to blue, to yellow. A watery 
solution gave, with fuming nitric acid, a typical Gmelin's 
reaction. Tincture of iodine carefully poured on to the surface 
of the original fluid gave a greenish- white ring. If some of 
the original blister fluid be heated with a little sulphuric acid, 
the albumen coagulates and gets coloured green and blue, and 
the clear fluid separating is also green. 

V. Jacksch's test for bilirubin in the blood-serum was also 
obtained from the blister fluid. The fluid was poured on to a 
white porcelain dish and heated to 80^ C, when the coagulated 
albumen became quite green. Blood obtained during life was 
allowed to coagulate, and the yellow serum left was treated in 
a similar way with similar results. 

Blood removed during the post-mortem was centrif ugalised ; 
the clear serum was in all cases a deep yellow, and it gave 
reactions identical with those mentioned above. 

Serous eflrusions were not so deeply coloured as the above- 
mentioned fluids, but they were all yellowish, and in order of 
depth were pericardial, pleural, and peritoneal. These were all 
treated as above, and yielded similar results. 

Fluid from effusions in Bright 's disease did not give reactions 
like this, and were very pale straw, almost watery colour. 
Blood removed at the post-mortem from cases other than those 
mentioned above, after centrif ugalisation yielded a pale serum, 
which did not react in the manner described. Blister fluid 
obtained from other cases, e. g. a case of Addison's disease, 
was of very pale straw-colour, and did not give the colours 
mentioned on similar treatment. 

Fluids removed from patients in whom there was undoubted 
jaundice from obstruction were coloured, and reacted like 
those obtained in the cases under consideration. 

Not only was this pigment, which gives reactions identical 
with those of bilirubin, demonstrable, but, in cases where I was 
able to obtain sufiicient quantities of fluid for examination, 
Pettenkofer's reaction for bile acids came off after the complete 
removal of the albumen by alcohol. I was able to demonstrate 
their presence in cases of cirrhosis of the liver, in cardiac disease 
with back pressure, and in one case of pernicious anaemia. 

Further, in several cases in which post-mortem examinations 
were made there was seen to be bile staining of the hepatic 
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lobules, visible both micro- and macroscopically. This was seen 
in cardiac livers, cirrhotic livers, and in the liver of one fatal 
case of pernicious anaemia. 

These facts seem to prove that the pigment which colours the 
skin in these cases is bilirubin or bilirubin slightly modified, 
and that in some cases, at all events, there is a real obstructive 
jaundice. 

In cirrhotic and cardiac livers the jaundice may be explained 
on mechanical grounds. 

In pernicious anaemia it may be that the toxines spoken of by 
Dr. Hunter as causing the haemolysis in the portal system may 
act as irritants to the bile canaliculi during their excretion by 
the latter, and so cause swelling and catarrh, and thus produce 
interference with the biliary flow, which with the co-existing 
polychromia sets up the slight jaundice. 

In septic diseases, accompanied by jaundice of this description, 
the cause may be a similar irritation and catarrh of the biliary 
canaliculi by the toxines formed in the body and excreted by 
them. 

In icterus neonatorum the cause is also probably mechanical. 

With regard to the yellowish coloration of the skin seen in 
cases of large internal hsemorrhage, as in pelvic haematoma, the 
problem is very interesting. The blister fluids obtained from 
such cases gave results identical with those mentioned above. 
I was never able to obtain enough fluid to be able to test for 
bile acids. 

In one case examined the patient was a man with a large 
haematoma of the back. The patient became yellow about a 
week after the injury, and the urine contained a large quantity 
of urobilin. The blister fluid of the patient reacted in the way 
mentioned above. The haematoma was aspirated, and from the 
fluid removed I extracted with alcohol, after centrifugalisation, 
from the resulting dark yellow serum, a yellow pigriient, haema- 
toidin, giving all the reactions of bile pigment. It was not so 
stable as bile pigment, for after some time it lost its charac- 
teristic reaction. It may therefore be possible that haematoidin 
is taken up from these extravasations, and is the cause of the 
jaundice. But against this is the fact that the appearance of 
the jaundice is so rapid that it seems improbable that haema- 
toidin is formed as quickly as would be necessary if it were the 
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cause of the pigmentation. In the case quoted above the 
haematoma was aspirated three weeks after the onset. Then, 
again, in other cases the jaundice may appear more rapidly still ; 
thus it has been noticed that two days after the slipping of an 
abdominal ligature the patient became very yellow and had a 
large amount of urobilin in the urine. Again, the depth of the 
jaundice bears no relation to the amount of the hesmorrhage as 
determined in cases of pelvic hematocele. Thus with a large 
haemorrhage there has been no apparent coloration, and in a 
small one marked yellowness has occurred. It may be, there- 
fore, that in these cases it is a true jaundice, and that with the 
absorption of colouring matter from the extravasation, which 
must occur to give rise to the urobilinuria, some substance, 
which is irritating to the bile-ducts, and formed in the extrava- 
sation, may be absorbed. 

From these results it seems clear that, except for the last 
group of cases, the colour is really due to bile pigment, and that 
the so-called " urobilin " jaundice is a true jaundice. 

It may be that the pigment may be converted by the kidney 
into urobilin before excretion, but one would expect in such a 
case to have urobilinuria to a certain extent running parallel to 
the jaundice, which, however, is not the case ; but this supposi- 
tion is not necessary, since it can be explained that bile will only 
appear in the urine when it has reached some definite quantity 
in the blood, since cases occur with the pigmentation and only 
urobilinuria at first, but which subsequently get bilirubin 
appearing in the urine. 

The following is an analysis of the cases examined : 

Pemicions anaemia, — Three cases. 

One case was fatal. Pigmentation was very marked ; con- 
junctivas yellow. Urine had only slight excess of urobilin. The 
fluids were very yellow. The liver post mortem showed bile 
staining. 

The other two cases were lemon-yellow ; the blister fluid was 
deep yellow. Conjunctivae were normal. Slight excess of uro- 
bilin present in the urine. 

In all three cases the blood analyses showed typical changes. 

Icterus neonatorum, — Two fata] cases. 

In neither was bilirubin or urobilin present in the urine. The 
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conjunctivae were tinged. After death the serous fluids all 
yielded above-mentioned results. 

Pelvic hasmato'cele. — In one case was the blister fluid exa- 
mined. Patient quite yellowish brown; conjunctivae yellow. 
Urine had a large excess of urobilin. Blister fluid was yellow, 
and reacted in the way before stated. Several other cases were 
noted with regard to the depth of colour and amount of haemor- 
rhage, and the time of onset of the colour. Thus — 

1. Ruptured ectopic gestation. Large haematocele ; no jaun- 
dice at all ; urobilin in the urine. 

2. Ditto. Small haematocele; jaundice noted on the third day 
after the symptoms of rupture ; eyes yellowish ; urobilin in 
urine. 

3 and 4. Ditto. Small haematoceles ; no trace of jaundice 
whatever ; very slight excess of urobilin in the urine. 

5. Giving way of ligature in the omentum after operation. 
Jaundice appeared within forty-eight hours of the operation; 
large haemorrhage ; jaundice was very marked ; large quantity 
of urobilin in the urine. 

Haematoma. — Man with fractured ribs. Skin was yellow ; 
eyes tinged. Urobilin was in excess in the urine. The blister 
fluid was yellow, and reacted in the usual way. The haematoma 
contained large quantities of haematoidin. 

Cardiac disease with urohilinuria. — Over twenty cases were 
observed. In these the colour varied considerably from an 
earthy pallor to brownish yellow. In all cases the blister fluid 
was yellow, and gave the usual results. In some cases the con- 
junctivae were coloured as well. In these cases also serous 
effusions removed before and after death, and blood removed at 
the post-mortem gave the reactions. 

In one case the patient was brownish yellow, with yellow 
conjunctivae, and had no bilirubin in the urine till the day before 
death, when it was detected for the first time. 

Cirrhosis of the liver, — Ten cases. 

These all yielded the same results. In one of these also the 
patient subsequently developed bilirubin in the urine. 

Septicaemia, — Two cases. 

In both these was a yellow tinge in the skin, but none in the 
conjunctivae. In one the blister serum was examined with the 
above-mentioned results. In the other case the patient was 
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blistered severely before admission, and the edges of the blister 
wound were quite green. The patient had marked excess of 
urobilin. 

These experiments also confirm von Jacksch's results as regards 
the presence of bilirubin in the tissues in cases of urobilinuria. 

My best thanks are due to the members of the staff of 
University College Hospital for their kindness in allowing me 
to make use of their cases for the purposes of this investigation. 

November 18th, 1902. 



0. The ijihibitory effect on hacterial growth of the viscid e.nidate 
in tabetic joint if, etc. 

By C. Gr. Seligmann. 

During a series of attempts to cultivate micro-organisms froui 
a number of joints in which chronic degenerative changes, 
accompanied by more or less exudation, had taken place, the 
fluid from two examples of Charcot's joint occurring in typical 
cases of locomotor ataxy was examined. In both these cases 
the fluid was strongly alkaline, orange-yellow in colour, and 
highly viscid. In the first case about 18 oz. were withdrawn 
from the left knee in two tappings ; from the second case rather 
less than 4 drachms were obtained. The fluid from both 
patients was sterile, and, indeed, proved to have a remarkable 
power of inhibiting the growth of bacteria. A small quantity 
of fluid from the first case was accidentally exposed for days in 
the laboratory in an evaporating basin ; it did not decompose, 
but slowly dried into a firm, brittle, yellowish-brown film at the 
bottom of the vessel. Absence of decomposition was also 
observed when pieces of fresh blood-clot were mixed with 
about an equal amount of fluid and similarly exposed, though 
here there was later a vigorous growth of moulds on the almost 
dry surface of the mixture of clot and fluid. 

About this time I was informed by Drs. T. B. Hyslop and 
W. S. Col man that they had clinically noted facts whicli 
seemed to show that the fluid in a Charcot's joint does not 
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easily decompose. The former instanced a case of a patient 
lately in Bedlam Asylum, in whom for nine months there had 
been a chronic discharge from a Charcot's knee, which, in spite 
of extreme carelessness on the patient's part, had not led to 
suppuration within the joint. Dr. Col man's experience was in 
the case of a male tabetic aged 40, with a large effusion into 
the shoulder- joint. This was opened and drained. The fluid 
escaped constantly, and, although all attempts at antiseptics 
were soon given up, the discharge remained sweet. At the time 
of operation some of the fluid was collected in an ordinary 
stoppered bottle. This was overlooked, but at the end of a 
fortnight the fluid still remained clear. The stopper was then 
removed, and since, at the end of a further fortnight, the fluid 
was clear and without smell, some putrid matter was added, 
without, however, provoking putrefaction. These observations, 
which suggested that the exudate in tabetic joints had the 
power of killing bacteria, or at least of inhibiting their growth, 
led me to make a series of experiments in vitro, in which 
active growths of micro-organisms were submitted for varying 
lengths of time to the action of the fluid. 

Loops of vigorous broth cultures, of freshly isolated strains of 
Streptococcus pyogenes, Staphylococcus aureus, and S, alhus, and 
laboratory races of B, coU and typhosus were inoculated into 
small portions of the fluid, which were then incubated at the 
body temperature for a fortnight. At no time during this 
period was there any evidence of growth in the tubes ; the fluid 
remained clear, and of the same yellow colour and viscid 
character as before inoculation. On examining films a few 
scattered organisms were seen ; these were considered to be, and 
doubtless were, the individuals actually carried over. All the 
species of organisms mentioned, however, remained alive in the 
fluid, and when loops of the latter were, at the end of a fort- 
night, carried over into broth tubes, normal vigorous growths 
were in every case obtained. This is a somewhat surprising 
result in the case of S. pyogenes, which, without constant passage, 
is notoriously difficult to keep alive in vitro. The above 
experiments refer to the fluid withdrawn from the knee-joint 
of the first case. Identical results were obtained with the fluid 
removed from that of the second case, S. c it re us and B. colt and 
typhosus being the organisms experimented with. 
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Loops of the fluid with these organisms in suspension, when 
carried on to broth, still gave normal growths thirty-six days 
after the organisms were added to the fluid. The growth of 
S. citreiLs, however, seemed somewhat weakly. Thus in both 
cases the fluid possessed no bactericidal power, but showed a 
strong inhibitory effect on bacterial growth. 

By means of hanging drops, the effect of the fluid from the 
second case on J3. coli and typhosus was further studied. It was 
found that B. typtiosus, from a young, actively mobile broth 
culture, was completely immobilised in twenty minutes, and that 
the individual bacteria had aggregated into clumps, for the most 
part smaller, but no less dense than occurs in a positive Widal 
reaction. Even in a dilution of one part of knee fluid to three 
of broth, there was loss of motility, and a few loose clumps 
formed in thirty minutes. With a dilution of 1 in 5 no effect 
on the bacilli was noted. B, coli behaved in much the same 
way ; in a dilution of 1 in 3 almost all the bacteria of a mode- 
rately mobile culture became immobile, with the formation of 
some loose clumps in ten minutes. With a dilution of 1 in 5 no 
clumping was observed, but the organisms had completely lost 
their motility in thirty minutes. The blood-serum from this 
case in a dilution of 1 in 2 never in the least degree immobilised 
or agglutinated B. typhosus or coli. 

For comparison, a few drops of apparently normal synovial 
fluid, which itself putrefied rapidly, were removed from the 
knee-joint of a leg immediately after amputation through mid- 
thigh for senile gangrene of the foot; this fluid quickly im- 
mobilised and clumped B. typhos^is and B. coli in a dilution of 
1 in 2, but since this individual's blood clumped both these 
organisms in a more marked degree, this result is hardly com- 
parable with that given ab©ve. With the various staphylococci 
nothing resembling agglutination was ever seen. 

As already stated, the fluid from both cases showed no sign of 
growth when incubated at 37° C. after inoculation with various 
organisms. If, however, an equal quantity of broth were added 
to the fluid, an abundant growth occurred, and if such a mixture 
were left exposed, putrefaction rapidly took place. 

As to the cause of the inhibitory effect exercised on bacterial 
growth by the fluid, two hypotheses are possible. 

This result might be due (1) to the chemical action of some 
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constituent of the fluid, or (2) to its physical condition. That it 
is not due to the former is, I think, suggested by the complete 
abolition of the inhibitor}'' effect of the fluid by dilution with a 
small quantity of broth. 

The result of the chemical examination of the fluid removed 
from the first case, conducted by Dr. J. B. Loathes, to whom my 
best thanks are due, shows that the absence of growth could not 
be due to lack of material capable of supporting bacterial life. 
This point was further proved for the fluid from the second 
case by diluting it with about twice its volume of normal saline, 
when putrefaction rapidly occurred. 

Acetic acid gives a dense coherent precipitate, which redis- 
solves unless the acid is added in sufiicient quantity to cause a 
decidedly acid reaction. In a larger excess of the acid this 
precipitate dissolves entirely. The filtrate from this precipitate 
is no longer viscid and glairy, but gives a precipitate on satura- 
tion with sodium chloride, or on dilution with several volumes of 
water. Whether this precipitate be filtered off or not, the filtrate 
from the acetic acid precipitate gives an abundant coagulum on 
boiling. The filtrate from this coagulum gives no biuret or other 
proteid reaction, but with copper and alkali a greyish-blue 
precipitate, which retains its colour on boiling, is produced. 

The substance precipitated by acetic acid shrinks to a tenacious, 
sticky, coherent mass of a bright orange-yellow colour. It could 
be dissolved in 1 per cent, sodium carbonate, and this solution 
after filtration was reprecipitated several times with acetic acid. 
After the first precipitation, acetic acid caused a precipitate that 
with each precipitation tended to become more and more floc- 
culent and less coherent and sticky. 

A portion of this product, which gives the Millon, Biuret, and 
Xanthoproteic reactions, was, on incineration, found to contain 
no PgOg, though the original joint fluid when dried and incine- 
rated contained this substance in considerable amount. On 
hydrolysis, by boiling with weak hydrochloric acid for half an 
hour or more, a small amount of some substance that reduces 
Fehling's solution was obtained. 

A small quantity of a non-proteid substance containing iron 
was precipitated by copper from the filtrate from the acetic 
acid precipitate after removal of the proteids by coagulation. 

Thus the fluid contains — 
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1. A substance precipitated by acetic acid to which its glairy 
consistency is due, which is not mucin, but is a glyco-proteid or 
mucoid. 

2. A globulin. 

3. An albumen. 

5^0 other proteid is present. 

A point of considerable interest is raised by the presence of 
a large quantity of a " mucoid '^ substance in solution to which 
the viscid character of the fluid was almost certainly due, and 
which is probably responsible for its inhibitory action on micro- 
organisms. Arloing* has experimented with the mucinous 
secretion of the red slug, for a filtered solution of which he 
proposes the term mucidine. This fluid, though not itself 
sterile, possesses a marked effect on bacteria. Mucidine steri- 
lised by passing through a porcelain filter was mixed with 
broth in varying proportions, so that solutions containing 
respectively 33 per cent., 50 per cent., and Q^ per cent, of muci- 
dine were obtained. These were inoculated with several loops 
of vigorous broth cultures of B, diphtheHsi, typhosus, anthracis, 
and tuberculosis. After six days the 50 per cent, mucidine 
solution was sterile in each case, and the 33 per cent, mucidine 
solution had exercised some inhibitory influence. A smaller 
proportion than this of mucidine exercised no inhibitory effect. 
Arloing does not mention how viscid his mucidine was, but as 
it slowly passed through filter-paper its viscidity cannot have 
been extreme. 

The results of Arloing's experiments with mucidine differ 
from my own with tabetic joint fluid, in that the latter does not, 
even when allowed to act for weeks, kill organisms immersed in 
it. The loss of their inhibitory effect on dilution is, however, 
common to both substances, and this effect can be observed with 
other viscid exudates. 

Owing to the kindness of Mr. G. H. Makins I have had the 
opportunity of examining a small quantity of a highly viscid fluid 
removed by him under aseptic conditions from the right knee- 
joint of a woman, aged about 25, who had for about a year com- 

* F. Arloing, ' Joum. de Phys. et de Path, generale/ Paris, tome iv. No. 2, 
1902. In the * Lyon Medicale * for Jan. 19th, 1902, Arloing describes experi- 
ments with *' mucidine " on B. diphtherite, which in a 50 per cent, solution in 
broth did not prevent a slow growth of the bacillus. 
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plained of stiffness, pain, and swelling in the joint. Her trouble 
was at first associated with a vaginal discharge, probably gonor- 
rhoea! in origin, although gonococci or organisms of any kind 
could not be detected in the knee fluid, of which there was too 
small a quantity for detailed chemical examination. That it 
resembled the fluid from the tabetic joints in containing a 
mucoid substance, but no true mucin, was, however, shown by 
acetic acid causing a precipitate soluble in excess of the acid. 
When the fluid was first withdrawn from the joint there floated 
in it a quantity of fibrinous flakes and shreds. These sub- 
sequently settled at the bottom of the vessel, leaving a clear, 
pale straw-coloured viscid fluid, which, although not sterile, did 
not putrefy on exposure to air. The effect of this on various 
bacteria was tested in hanging drops. One loop of a young, 
vigorous culture of the organism was added to four loops of the 
knee fluid, and the whole incubated for four days, the hanging 
drops being examined at the end of the first and fourth day. In 
every case a control hanging drop of the broth culture of the 
organism used was put up and treated in the same way. All 
these controls grew vigorously. With S. citreus, B. anthracis and 
tyiyhosus no growth resulted in the mixed drops, the tyjyhostcs 
being immobilised. S. aureus possibly grew slightly, but certainly 
very much less than in the control. B, coli did not grow, 
became immobile, and formed small, loose clumps. As this fluid 
was not sterile, a very mixed growth was obtained on transferring 
loops from the incubated hanging drops to broth, but it was 
clear in the case of jB. anthracis and S. citreus that these organ- 
isms had been in no way harmed by four days* immersion in the 
fluid. 

What appears to be an example of the same effect was seen on 
exposing to the air of room temperature the sticky fluid of vary- 
ing degrees of viscidity removed from ovarian cysts. Moderately 
viscid examples putrefied slowly, becoming more fluid as they did 
so, and at first seeming to resist putrefaction to a marked degree; 
if such a fluid were diluted with sterile water or saline, putrefac- 
tion took place rapidly, and the same held good on dilution in 
the case of one viscid fluid (sp. gr. 1012), which remained sweet 
when exposed for ten days in an undiluted condition. On 
microscopical examination of the undiluted fluid at the end of 
the time mentioned only occasional organisms were to be seen, 
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and these never appeared in groups or filaments, as would 
probably, to some extent, have been the case had such organisms 
been in favourable conditions for multiplication. Perhaps, how- 
ever, the most convincing experiment bearing out the point of 
view taken — namely, that it is the physical condition of viscid 
fluids which inhibits bacterial growth — ^is the following : 

If capped tubes of broth and jelly containing the same 
quantity of medium of the same reaction be left for twelve 
hours in an incubator at 37^ C, and both tubes be inoculated 
with equal amounts of a broth culture of B. coli or typhosus^ 
and again incubated for from twelve to twenty-four hours, 
the growth in the viscid jelly will at no stage be seen to be 
as advanced as that in the non-viscid broth. If plates be 
poured from two such cultures, precautions being taken to use 
plates of the same area, and culture tubes containing the same 
amount of medium, the difference in the number of colonies 
which develop is very marked. January 20th, 1903. 



7. Observations on the resistance of Staphylococcus pyogenes 
aureus to perchloxide of mercury. 

By F. W. Andrewes. 

I'^is a well-recognised fact that Staphylococcus pyogenes aureus 
is one of the most resistant non-sporing organisms. Its excep- 
tional resistance extends to heat as well as to chemical 
disinfectants, so that it is commonly chosen as a test organism 
in experiments on disinfection. Sternberg gives its thermal 
death point as 58° C. with ten minutes^ exposure, but this is 
sometimes too low. In a recent experiment, in which I con- 
trasted Staphylococcus aureus with B. coli communis under 
identical conditions, viz. heating to 60° C. side by side, the 
staphylococcus survived sixteen minutes^ exposure, though the 
colon bacillus lived only six minutes. It cannot be doubted 
that different strains of staphylococci vary somewhat in their 
resistance, both against heat and against chemicals. But there 
is a group of chemical substances, viz. the persalts of mercury. 
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against which Staphylococcus 'pyogenes aureus exhibits a resist- 
ance out of all proportion to that which it shows against disin- 
fectants of the phenol group. In its action upon most non- 
sporing bacteria one is accustomed to regard a 5 per cent, solu- 
tion of phenol as somewhere equivalent to a 01 per cent, solution 
of mercuric chloride. Both solutions ought to kill in a very 
short time, a minute or two at the outside. Yet in the case of 
Staphylococcus aureus the relation between the two solutions 
does not hold good. Carbolic acid will kill it almost as easily 
as it will kill colon bacilli, but the persalts of mercury will not. 
Mercuric chloride, in 0*1 per cent, solution, kills most non- 
sporing bacteria very quickly, but it takes a disproportionately 
long time to kill Staphylococcus aureus. Everyone who has 
used the coccus in disinfection experiments with the salts of 
mercury must have been struck by these facts, but it is quite 
time that much more emphasis should be laid upon them than 
is usually the case in text-books. For the mercuric salts are 
very widely relied upon in practical disinfection, and Staphylo- 
coccus pyogenes aureus happens to be one of the organisms 
against which routine surgical disinfection is specially aimed. 

In some recent observations which I have made on the 
subject, I have obtained some facts and figures which came to 
me as a great surprise. They are possibly quite exceptional ; 
the strain of Staphylococcus aureus with which I worked was 
evidently one of unusual resistance. But routine disinfection 
must be prepared to meet the exceptional as well as the common- 
place, so that the mere fact that staphylococci can, even if 
seldom, possess the resistance about to be described, is a fact 
seriously to be reckoned with. Another practical point deserves 
to be emphasised. It is well recognised that perchloride of 
mercury varies immensely in its disinfectant power according 
to the medium in which it acts. Laboratory experiments 
conducted in distilled water are no real test of its practical 
value in clinical use. It is shown that the presence of other 
soluble chlorides, such as sodium chloride, interferes with its 
germicidal powers, and on the modem theory of solutions this 
is explained by the diminution in the number of free mercury 
ions. It is also known to everyone that the presence of 
albuminous matters interferes with the germicidal powers of 
mercuric salts, owing to the formation of a relatively inert 
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combination of the mercury with the proteid. The experiments 
which I have to describe were carried out in distilled water, in 
physiological salt solution, and in ordinary nutrient peptone 
broth. The results were, of course, widely different in the 
different media. I did not use serum, but the results obtained 
in peptone broth were at once the most surprising and also the 
most practically important, since peptone broth approximates 
more closely to the animal fluids requiring disinfection than 
mere salt solution or plain water. 

The strain of staphylococcus employed was a casual one 
which happened to be at hand in the laboratory. I could not 
trace its exact origin, but it had been recently cultivated from 
some abscess or skin eruption. It formed a rich orange pigment, 
and was in all respects typical. Its resistance was first tested 
in broth culture. Five c.c. of a forty-eight-hour old broth 
culture, and 5 c.c. of a 0*4 per cent, solution of mercuric chloride 
(which I personally weighed out and made up) were mixed 
together, giving a total strength of 1 in 500. Subcultures were 
made at intervals by transferring two platinum loopsful to 
sterile broth tubes. Good growth occurred in all cultures taken 
up to forty-five minutes, which was the limit of the experiment. 
Mr. Gordon Watson, who was working with me, controlled a 
number of the experiments, doing them independently in 
duplicate. In this case he got growth after forty minutes, but 
not after forty-two and a half minutes. We always controlled 
our results by making agar-agar subcultures from the broth 
tubes which yielded growth, in order to be sure that the growth 
which occurred was truly Staphylococcus aureus and not a 
chance contamination. 

The same strength of the disinfectant was tested, acting in 
pure distilled water, by making a turbid emulsion from an 
agar-agar culture, free from visible lumps, and mixing it with an 
equal measured volume of the 0*4 per cent, mercuric chloride 
solution. I got growth after twelve and a half minutes, and 
Gordon Watson growth after ten minutes. This same mercuric 
chloride solution in a strength of 1 in 500 killed B. coli com- 
munisy both in watery solution and in broth culture, in less than 
fifty seconds. 

It now occurred to me that it might be possible to produce, 
from so resistant a strain of the cocci, an increasingly resistant 
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strain^ by using in each succeeding experiment the culture which 
had last survived in the preceding experiment, and which might 
be presumed to represent the progeny of the cocci most resis- 
tant against the disinfectant employed. There is no need to 
detail all the intervening experiments. They were carried 
out with great care, and, distrusting the mercuric chloride 
solution which I had myself made up, I had a fresh solution 
prepared with extreme accuracy by the chief dispenser at St. 
Bartholomew's Hospital. The final results, after the resistance 
of the strain had been thus apparently increased by a number 
of passages through mercuric chloride, were as follows : 

In pure redistilled water, the cocci resisted a strength of 1 
in 500 mercuric chloride for twenty minutes, but not for twenty- 
five minutes.- 

In pure redistilled water they resisted a strength of 1 in 1000 
of the perch] oride for fifty minutes, but not for sixty minutes. 

In a solution of sodium chloride (0*3 per cent.) they resisted 
1 in 1000 perchloride for eighty minutes, but not for ninety 
minutes. 

An emulsion in nutrient peptone broth containing a total 
strength of 1 in 1000 of perchloride, was alive at the end of 
four hours. Every subculture up to four hours grew vigor- 
ously ; how much longer it remained alive was not determined. 

This high degree of resistance against mercuric chloride was 
equally apparent against the biniodide. Mr. Gordon Watson 
got a good growth from an emulsion of the cocci in a 1 in 500 
biniodide of mercury solution (made up in water with potassium 
iodide) after thirty minutes. But it did not extend in the least 
to disinfectants of the phenol group. I found that the cocci 
were killed by 1 in 40 carbolic acid in less than two minutes 
(probably much less), and by a 1 in 400 solution of medical izal 
in less than one minute. I tested the restraining power of 
carbolic acid upon it. It gi*ew well in broth containing 0*2 per 
cent, phenol, and feebly in 0*28 per cent. One third per cent, 
phenol inhibited growth, but did not kill in forty-eight hours. 
One half per cent, phenol killed in forty-eight hours. 

The above experiments indicate that Staphylococcus pyogenes 
anretis has, against the persalts of mercury, a resistance which 
may almost be described as specific. The fact may be familiar 
enough to many practical bacteriologists, but it certainly does 
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not receive the attention it deserves in text-books on the subject. 
Of six standard works on bacteriology, I found only in one 
or two casual references to the matter, and this may serve as 
an excuse for my bringing it forward this evening. It has 
been suggested that the phenomenon depends upon the glutinous 
material secreted by the staphylococci, and binding them to- 
gether in zoogloea form. This may form an inert compound 
with mercuric salts which protects the cocci themselves from 
their action. January 20th, 1903. 



8. All epidemic disease characterised hy nodular lesions^ occun-ing 
amongst laboratory guinea-pigs. 

By Leslie Milburn. 

(From the Bacteriological Department, Middlesex Hospital.) 

During the summer months of 1901, two or three guinea-pigs, 
which had been inoculated for different diagnostic purposes at 
the Middlesex Hospital, and some animals which had not been 
under experiment at all, died, each of them showing a tuber- 
cular or nodular condition of various internal organs, at first 
sight suggestive of a tuberculosis caused by Koch's bacillus. 
Isolated cases showing a similar condition occurred at intervals 
during the following autumn, and during the winter the out- 
break assumed epidemic form. The disease spread chiefly 
among guinea-pigs, but one or two rabbits died showing 
similar lesions. 

The origin of the outbreak could not be ascertained, but it 
soon became evident that the disease was being spread among 
the animals, probably by infection through the alimentary 
canal. 

In none of these cases could Bacillus tuberculosis be found 
in cover-glass preparations made from the softened lymphatic 
glands. 

The post-mortem appearances most commonly presented by 
the guinea-pigs were — 
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A marked enlargement, with caseation and softening, of the 
mesenteric glands ; great enlargement of the spleen, this organ 
being studded throughout with nodules, varying in size from 
that of a pin^s head to that of a hemp-seed. 

The liver is enlarged, and nodules similar in appearance to 
those in spleen are scattered throughout the organ. As a rule 
the nodules in the liver are smaller and in a less advanced stage 
of caseation than those seen in the spleen. 

The lungs frequently show no obvious change ; at other times 
they show either areas of local congestion or patches of solidifi- 
cation, appearing to the naked eye as greyish, slightly raised 
islets, surrounded by a zone of congestion. 

Infection of the kidneys was not observed in guinea-pigs. 
The condition seen in the rabbit differed somewhat from that 
seen in guinea-pigs. 

In the rabbit the condition was evidently more chronic ; the 
mesenteric glands were greatly enlarged, although but little 
softening had occurred. 

The intestines were bound down around the enlarged glands 
by numerous firm organised adhesions. The spleen showed 
numerous discrete nodules, the caseous portions of which easily 
shelled out from a surrounding well-marked capsule. The 
kidneys also showed two or three nodules. 

From these cases an organism showing the following cha- 
racteristics was isolated : 

Morphology, 

In hanging-drop preparations from a broth culture twenty- 
four hours old the organism is seen to be a short bacillus with 
rounded ends; either extremity is slightly broader than an 
intervening clearer zone, which appears somewhat constricted. 
This central clear zone is sometimes so marked as to give the 
bacillus the appearance of a diplococcus. 

The bacillus is seen single, in pairs end to end, and in short 
chains; sometimes two or three chains are seen lying together, 
giving the appearance of skeins of bacilli. 

Brownian movement is shown by the isolated bacilli ; other- 
wise the bacilli are immotile. 

In stained film preparations from solid media the bacillus 
frequently presents well-marked bipolar staining. The length 
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of the bacillus varies considerably. Some quite short, oval 
forms are seen, and coccal forms are not uncommon. The 
shorter forms of the organism stain evenly. 

The bacillus is decolourised by Gramas method. 

Cultures, 

Broth, — After twenty-four hours^ growth the broth is slightly 
turbid, showing also a fairly marked floccular deposit at the 
bottom of the tube. At the end of three days a delicate film 
forms on the surface, with a certain amount of turbidity of the 
broth for the upper third of the medium ; at the bottom of the 
tube is a well-marked deposit, general turbidity extending 
upwards over the lower third of medium, while the intervening 
middle third of broth remains more or less clear. When seen 
in this condition a broth culture presents a very characteristic 
appearance, but this appearance is destroyed by the slightest 
shake. 

Gelatine streak. — Growth occurs at 22*^ C, giving risQ to a 
greyish, semi-transparent streak, which becomes yellowish and 
more opaque with age. The gelatine is not liquefied. 

Gelatine stab, — Growth occurs along the stab with slight 
spreading out on the surface. 

Gelatine shake, — A general turbidity of the medium occurs 
without any formation of gas. 

Agar, — At blood temperature growth takes place along the 
track of needle, forming a broad greyish streak. 

Glycerine agar. — On agar, with 1 per cent, glycerine added, 
growth occurs, but to a much less extent than on plain agar. 

Maltose agar. — A very free greyish growth occurs, which 
becomes slightly yellowish after two or three days. Growth is 
more abundant on this medium than on any other tried. 

Glucose agar stab. — Growth takes place along the stab with- 
out any fermentation of the sugar. 

Milk. — Growth takes place without any obvious change in 
the medium. 

Potato,-:— ^o apparent growth takes place within five days. 

Litmus broth, — Growth occurs in both red and blue tubes^ 
without any obvious change in the reaction of the medium. 

Indol reaction, — The indol reaction is given in broth cultures^ 
after three or four days" incubation. 
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Inoculation and feeding eoiyperiments. 

These experiments were kindly performed for me by Mr. 
A. G. R. Foulerton. 

Guinea-pigs, — 0*5 c.c. doses of twenty-four-hours-old broth 
cultures were injected both intra-peritoneally and subcuta- 
neously. The guinea-pigs which had received the intra- 
peritoneal injection died in from four to five days, showing 
at the post-mortem an excess of slightly turbid fluid in the 
peritoneum, and deposit of fibrin especially marked around the 
spleen, pancreas, and between the lobes of the liver. No no- 
dules were found in any organ. The subcutaneous inoculations 
killed in from five to ten days. The lesions found post mortem 
varied with the time the animal had survived after indculation. 
When death occurs early the spleen is enlarged, and appears 
coarsely granular ; the liver is congested ; the site of inoculation 
swollen and caseous; the lymphatic glands leading from the 
site of inoculation are enlarged. 

In later cases the nodular and caseating condition becomes 
more apparent. At the site of inoculation is a large swelling, 
which on section is seen to be caseous and softened. The 
femoral, inguinal, and lumbar glands are enlarged and caseous, 
the first of these being softened, and containing creamy pus. 

The spleen is found enlarged, and the whole organ packed 
with small caseous nodules. The liver is enlarged, congested, 
and shows numerous grey points scattered throughout its 
substance. One or two grey points, surrounded by an area of 
congestion, were found in the lungs. A bacillus similar to that 
inoculated was obtained in pure culture from a nodule in the 
spleen. 

A twenty-four-hours-old broth culture was sprinkled over 
the food of four guinea-pigs. 

The first pig died on the ninth day. Post vwrtem the intes- 
tines were found studded throughout their course with small, 
yellowish nodules ; neither spleen nor liver showed signs of 
infection. 

Two other pigs died on the eleventh day, showing a condition 
similar to that found in the first pig. On the fourteenth day 

6 
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the fourth pig was killed ; j)^^^'''^^^^^^^ condition appeared 
similar to the other three. There were also a few small greyish 
nodules in the liver. 

White mice. — Intra-peritoneal inoculation of 0*25 c.c. killed 
in from two to three days. The imst-mortems showed perito- 
nitis, considerable enlargement of the spleen, and in one case 
a collection of fluid in the pleurae. 

Linnets. — 0*5 c.c. injected into pectoral muscle killed within 
two to four days. The muscle at site of inoculation was found 
to be swollen, and of a pale drab colour. No obvious lesions 
could be found in any of the viscera. 

Four linnets, whose drinking-water was inoculated with the 
bacillus, died, three on the third day, the fourth on the seventh 
day. 

Post-mortems on these birds showed little of note. The 
intestines appeared slightly paler than normal, and in one case 
the liver had a mottled appearance. 

Histology, — Microscopic examination of stained sections from 
the infected tissues showed the caseous nodules to be com- 
posed of accumulations of small round-cells, the more central 
zones of which were necrotic and stained badly. In the 
centre of these patches clumps of the characteristic bacilli were 
seen. 

In the case of sections from the linnet's muscle the appear- 
ances differed from this. Sere the bird had evidently died 
before sufficient time had elapsed for the production of the 
typical caseous nodules. The muscle-fibres themselves were 
feebly stained, and in places forced apart by the invasion of 
large masses of the bacilli. The veins in these sections were 
seen widely dilated and filled with blood; a few small round 
cells were seen surrounding the vessels. 

The occurrence of a nodule-producing disease of this de- 
scription occurring amongst guinea-pigs is of great interest 
in view of the possibility of its confusion with tuberculosis, 
unless Bacillus tuhercnlosis is always found in smears from 
organs before diagnosis is given. 

Should the animal die in the early stages of the disease, the 
points of similarity between the two are many, but in the more 
advanced condition, or if the time of infection were known, 
there could be no confusion ; the much more rapid progress of 
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the disease just described, the early softening of infected 
glands, the great enlargement of the spleen, packed with large 
caseating nodules, and frequently surrounded by a fibrinous 
exudate, produces a picture easily distinguished from tuber- 
culosis. 

Bacilli from cases of so-called pseudo-tuberculosis have been 
isolated by several other observers. Muir isolated from cage- 
birds an organism very similar to the one just described. He 
considers his bacillus to be identical with those isolated by 
Nocard, Pfeiffer, Malassey, etc., classed under the term 
^^ pseudo-tuberculose zoogleique.^' Klein has also obtained a 
similar bacillus from milk. 

The only points of difference between Muir's bacillus and 
that isolated from the cases here described, are that Muir's 
bacillus grows equally well on glycerinated or non-glycerinated 
agar, whereas my cultures have always shown much less growth 
on glycerinated media. Muir also was unable to infect guinea- 
pigs by feeding, while all my guinea-pigs so treated were 
easily infected. Charrin and Roger met with a similar nodular 
disease occurring spontaneously in guinea-pigs. This bacillus 
was quite inhibited by glycerine added to the media, and 
developed easily on potato. 

Courmont isolated a bacillus from a nodular condition of the 
pleurae of a cow. His bacillus gave a coffee-coloured growth 
on potato, and is easily distinguished by showing free motility, 

" Les descriptions des differents auteurs concordent mal, 
peut-6tre se rapportent-elles a un certain nombre de varietes 
d^une meme micro-organisme.^' (Besson.) 

May dth, 1902. 
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9. A case of tuberculosis of the oesophagus. 
By F. C. Shrubsall and W. T. Mullings. 

Our excuse for bringing forward this case is the compara- 
tive rarity of this pathological condition, no case of the kind, 
so far as we can ascertain, having been yet recorded in the 
British Isles. 

The specimen shown is from a man aged 54, who was 
admitted to the Brompton Hospital under the care of Dr. Acland 
(to whom we are indebted for permission to show the specimen) 
on March 25th, 1902, suffering from a left-sided pneumo- 
thorax, and who died on May 17th of the same year. 

Family history, — This was unsatisfactory, the patient's father 
and one sister having died from pulmonary tuberculosis and 
his mother from tuberculous enteritis, while there had been 
cases of tuberculosis in the preceding generation. 

Personal history, — The patient was an upholsterer by trade, 
and in the course of his occupation inhaled considerable 
quantities of dust. To this he attributed the fact that he had 
become a fairly free drinker. During the past six years he had 
enjoyed fairly good health, except that he had suffered from a 
slight amount of " winter cough.'' His present illness com- 
menced at Christmas, 1901, with cough and expectoration, 
which had gradually increased, so that on admission he was 
bringing up about a pint of frothy expectoration daily; at times 
this had been streaked with blood. The patient's breath had 
gradually been getting shorter, and on admission to the hospital 
his dyspnoea was considerable, even when lying quietly in bed. 
The commencement of the dyspnoea had not been sudden, nor 
had there been any other symptom to indicate the onset of 
the pneumothorax. During the three months prior to his 
admission he stated that he had lost much flesh, but he had never 
at any time experienced any pain or difficulty in swallowing. 

Physical signs. — On admission there was evidence of the 
presence of a hydropneumothorax on the left side, the heart 
being displaced far to the right, together with extensive tuber- 
culous disease, involving all the lobes of the right lung. The 
temperature was of the intermittent type, rising to about 100°F. 
every evening. A laryngeal examination on May 5th (twelve 
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days before death) revealed slight swelling of epiglottis and 
aryepiglottic folds, but no other signs of disease of the larynx, 
while throughout his stay in hospital there were no signs of 
lesions of the tonsils, pharynx, or back of the tongue. His liver 
could be distinctly felt two inches below the costal margin, and 
his spleen was palpable. There were no evidences of disease in 
other organs. His urine was normal throughout. 

On April 9th his left pleural cavity was aspirated (three pints 
of serous fluid being evacuated), and then washed out with boric 
acid solution, a procedure followed by slight relief to his 
dyspncea. On April 30th he began to complain of some more 
or less constant epigastric pain, worse after food, but this passed 
off in the course of the next week. Associated with this was 
severe diarrhoea, which, however, proved amenable to treatment, 
and his general condition a little improved. On May 5th he 
complained for the first time of discomfort on swallowing, the 
pain being referred to the latter period of the act of deglutition. 
On May 14th the pain on swallowing was much more definite 
and distressing, and from that time onwards he could only be 
persuaded to swallow by previously spraying the fauces 
with a 2^ per cent, solution of cocaine. It was noticed 
also that this gave no relief unless he swallowed some of the 
cocaine solution. From the date of appearance of the dysphagia 
he rapidly sank, and died on May 17th. 

Post-mortem examination, — Unfortunately permission to make a 
complete examination could not be obtained from the relatives. 

Lungs and 'pleicrse, — On opening the chest a left pyopneumo- 
thorax was found to be present. The visceral pleura on this 
side was considerably thickened, and a valvular opening at the 
apex of the lower lobe communicated with a small cavity, which 
in its turn opened into a medium-sized bronchus. The lung was 
much contracted. In both lobes were small cavities filled with 
caseous material, and the rest of the left lung was much 
fibrosed. On the right side the pleura was adherent at the 
apex, and the lung presented small, smooth-walled cavities at 
the apices of the upper and lower lobes. The remainder of these 
and the middle lobe were studded with grey racemose tubercles. 

Larynx. — This unfortunately could not be examined, but when 
inspected twelve days before death early tuberculous disease 
was observed. 
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The trachea and great bronchi were markedly ulcerated. At 
the bifurcation of the trachea the cartilages were exposed and 
partly destroyed, but at no point had the disease actually per- 
forated the wall, and the mediastinal tissues seemed to be 
uninvolved. 

Glands, — The bronchial and mediastinal lymphatic glands 
were enlarged, but presented no macroscopic evidence of tuber- 
culous infection. 

The lower cervical glands appeared natural, and the mesenteric 
glands were enlarged but not caseous. 

Fia. 8. 




Showing the upper end of the oesophagus and the character of the 
tuberculous ulceration described. (Nat. size ; from a drawing.) 

The pericardium was natural, and the heart, beyond some 
degree of fatty infiltration of its walls, appeared to be normal. 

The liver was enlarged, firm, and somewhat fatty. 

The spleen and kidneys were natural. 

The right epididymis showed a few caseating points, but the 
left was natural. 

Alimentary canal. — The lower part of the ileum, the caecum, 
the appendix, and the large intestine as far as the lower end 
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of the sigmoid flexure, showed numerous tuberculous ulcers. 
The rectum was natural. 

(Esophagus. — The upper portion of this viscus could not be 
examined. Throughout the lower part of the upper third, and 
the greater part of the middle third, and involving almost the 
whole circumference of the tube for a space of three and a half 
inches, were very numerous ulcers. The tissue between these 
appeared to be infiltrated and to contain areas of caseation. 
Below this level a gradually decreasing amount of scattered 
ulceration was to be seen, and even at the lower end there were 
a few abrasions suggestive of ulceration. Though the ulcers 
presented a ragged appearance, and in many cases were freely 
interconnected, there seemed to be evidence of a series of 
separate foci of infection. When individual ulcers appeared 
they were roughly oval in shape, and lay with their long axes in 
the long axis of the oesophagus. They presented a rather 
sharply cut edge, which seemed in some instances to be a little 
undermined. 

The loose areolar mediastinal tissue around the oesophagus 
appeared to be healthy, and there were no caseous glands in the 
immediate vicinity of, much less adherent to, that organ ; so that 
extension in contiguity from without could at once be excluded 
as the source of infection. The fauces and pharynx were not 
examined post viortem, but during life no signs of ulceration had 
been detected in them. 

Microscopic examination, — A section through one of the ulcers 
at the upper end of the oesophagus showed a somewhat infiltrated 
edge containing numerous typical tubercles with giant-cells, and 
also caseous and necrotic areas. The squamous epithelium 
lining the oesophagus ended abruptly at the edge of the ulcer. 
The floor was rough and densely infiltrated with small round 
cells, among which a few areas of caseation were visible, but no 
giant-cells. The ulcerative process had not proceeded very 
deeply into the submucosa, and was sharply bounded by a 
zone of fairly dense fibrous tissue which contained a few dilated 
vessels. 

In every section examined typical tubercles were found only 
beneath the still intact epithelium at the margins of the ulcers. 

Tubercle bacilli were found in fair numbers between the 
squamous epithelial cells and in the tuberculous formation of 
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the edge of the ulcer. In the actual base of the ulcer they 
were seen only in very scanty numbers. A section cut through 
the infiltrated but not actually ulcerated area, immediately 
above that of the preceding section, showed in the raucous mem- 
brane patches of infiltration and caseation, wifh numerous 
typical tubercles and giant-cells. In close proximity to, and in 
most cases in direct continuity with, these areas of caseation, 
appeared gaps in the epithelium and basement membrane. 

In some such situations tubercle bacilli were found between 
and beneath the epithelial cells, a fact which seems to suggest 
a primary surface infection rather than a direct downward 
extension from pharyngeal ulceration. A section through the 
extreme lower end of the oesophagus showed an intact epithe- 
lium, and no signs of disease in the submucous or muscular 
tissue. In contrast to the microscopic appearances found in so- 
called aphthous ulceration of the oesophagus, there was in this 
case much less congestion and dilatation of the small vessels of 
the mucosa, much more round-celled infiltration, and a more 
sharply defined marginal limitation both in depth and extent. 
The extent of the fibrous tissue bounding the tuberculous ulcera- 
tion suggested a considerable degree of chronicity in the pro- 
gress of the disease. 

Pathogenesis, 

The source of infection of the oesophagus remains to be dis- 
cussed. Flexner, and later. Cone, have classified tuberculosis of 
the oesophagus from this standpoint as follows : 

No. of cases 
recorded. 

I. Instances in which the tuberculous process arises 

through continuity or contiguity of structure. 

a. From caseous bronchial glands . . .19 

b. By perforation of abscesses from tuberculous 

disease in neighbouring structures : 

i. Spinal caries .... 3 
ii. Empyema .... 1 

c. By extension downwards from tuberculous 

ulceration of the pharynx . . .2 

Total . . .25 
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No. of cases 
recorded. 

II. Instances in which there exists in the oesophageal 

mucous membrane a previous lesion to be regarded as 

predisposing to the tuberculous infection. 

a. Thrush, with extensive ulceration . . 1 

b. Traumatic ulceration, due to swallowing corro- 

sive liquid, followed by stricture . . 1 

c. Carcinoma of the oesophagus . . .3 



Total 



5 



III. Instances in which the oesophagus is infected 

in the course of a general miliary tuberculosis . . 6 

IV. Instances of the infection of the mucosa from 
tuberculous sputum where no previous lesion existed . 16 

The figures in the column headed "Number of cases described " 
are taken from Cone's monograph in the * Bulletin of the 
Johns Hopkins Hospital,' with the addition of cases described 
since to which references are given below. Two of the cases 
recorded by W. Bartlett, of St. Louis, appear to have been 
described in detail in two separate journals. The case now- 
recorded might conceivably be placed under the headings I c, 
III, or IV. Of these, III can be excluded, as there were no 
evidences of miliary tubercle elsewhere, and the lesions of the 
oesophagus in recorded cases of this variety are described 
as being elevated dots and larger nodules in great numbers in 
the mucosa, none of which had ulcerated, and which, histolo- 
gically, were shown to be lymph-follicles invaded by miliary 
tubercles. A section through such a follicle is figured by 
Cone in his monograph. It remains to decide whether the 
ulceration in this case arose from a spread of ulceration from 
the pharynx (I r), or a local infection by tuberculous sputum 
(IV). Owing to want of opportunity to examine the pharynx, 
the former cause cannot be excluded ; moreover the ulcera- 
tion certainly agrees with the published descriptions of this 
variety, in that it is deepest and most abundant at the upper 
end of the oesophagus, and that the ulcers have their long 
axis in a longitudinal direction, whereas in cases of local infec- 
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tion they are said to be often transverse. On the other hand, 
no lesions were found in the pharynx during life, while the 
presence of isolated ulcers gradually fusing as they extend, with 
bacilli between and beneath the epithelial cells in the intervening 
tissue, suggests the probability of a local infection through the 
sputum, which may well have had some additional secondary 
spread along neighbouring lymphatics. 

Befxkemces. 

1. Flexner. — * Johns Hopkins Hospital Bulletin/ vol. iv. 

2. Cone. — Ibid., vol. viii. 
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November, 1899. ii. * Medical Review,' St. Louis, January, 1900. 

4. JBdsaK.—' Transactions of the Patihological Society of Philadelphia,' vol. 

zviii. 

5. Beneke. — * Deutsche Aerzte Zeitung,' Berlin, 1901, vol. i. 

6. Shattock.—* Trans. Path. Soc.,' vol. liii. 
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10. Diffuse carcinomatosis of the stomach and intestines. 

By A. W. NuTHALL and J. Gr. Emanuel. 

We have recently had an opportunity of examining three 
cases of widely difFused malignant disease of the stomach and 
intestines, a condition which, so far as we have been able to 
ascertain, has not been previously described. In all the cases 
a long tract of the alimentary canal was affected, the stomach, 
the small and the large intestines being in each case the seat of 
a widely diffused carcinomatous infiltration. In every case the 
stomach presented the condition described as "leather-bottle 
stomach,'^ either in whole or in part. Thus in Cases 2 and 3 
the stomach was a typical leather-bottle stomach, while in 
Case 1 only the pyloric half of the stomach was affected in 
this manner. A similar growth to that affecting the stomach 
also involved the small and large intestines to different extents 
in the different cases. In the intestines the growth seemed to 
start at the attached border of the mesentery or its homologues 
— viz., the mesocaecum, mesocolon, mesosigmoid, and mesorectum 
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— and to infiltrate the wall of the bowel for a varying distance 
towards its free border, in some parts entirely encircling the 
bowel and in other parts only spreading into the bowel for a short 
distance from its attached border. In places where the growth 
had infiltrated the entire circumference of the gut it was 
thickest at the attached border and gradually became thinner 
towards the free border. In Case 1 the parts affected were the 
pyloric half of the stomach, the small intestine in places, and the 
entire colon, while the caecum was free from growth ; in Case 2 
the entire stomach was infiltrated, the small intestine in places, 
and the whole of the colon, the caecum again being free ; while 
in Case 3 the entire stomach, the small intestine in places, the 
caecum, the colon, and the rectum were infiltrated with gi'owth. 
To the colon in all the cases, and to the caecum and rectum in 
Case 3, the terms " leather-bottle '' colon, caecum, and rectum 
respectively might be fittingly applied. In all the cases the 
growth had spread for a short distance in between the two 
layers of the mesentery and the mesocolon, and in Case 3 the 
mesocaecum and the gastro-hepatic omentum were similarly 
affected. In Cases 1 and 2 the caecum and mesocaecum were 
unaffected. We are not sure of the condition of the gastro- 
hepatic omentum in Cases 1 and 2, as no note was made of these 
parts at the time of the post-mortem examinations. In all the 
cases the great omentum, the mesenteric and retro-peritoneal 
glands were free from growth. The fundus of the gall-bladder 
in Case 1 was infiltrated with carcinomatous growth to the thick- 
ness of one eighth of an inch, and there was a small metastatic 
deposit in one of the kidneys of this case; but, with these excep- 
tions, there were no metastatic growths in any one of the three 
cases. In all the cases there was in no part of the stomach or 
intestines any sign of ulceration of the mucous membrane, and 
until microscopic sections were made it was not clear where, 
the growth had originated. The result of this widely diffused 
malignant disease was to cause stenosis at oue or other part of 
the alimentary tract and sometimes at more than one part in 
the same case. Thus, the patient in Case 1 died from perforation 
of the caecum behind a stenosis in the ascending colon ; in Case 
2 the patient had gastro-jejunostomy performed for pyloric 
obstruction ,• while in Case 3 there was some hesitation between 
performing a gastro-jejunostomy for pyloric obstruction or 
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an inguinal colotomy for rectal obstruction. In this case the 
colotomy was finally decided upon^ but the autopsy showed that 
a gastro-jejunostomy was just as much indicated. 

Case 1 was that of a female; Cases 2 and 3 were those of 
males. The ages were 27, 38, and 56 years respectively. 
Ascites was present in Case 3, but absent in Case 2, while the 
presence of the septic peritonitis in Case 1 made this condition 
uncertain. 

The following is a brief record of the clinical aXpect of each 
case with details of the jpost-mortem examinations : 

Case 1. — A woman aged 27 years was admitted into the 
General Hospital, Birmingham, on June 8th, 1901, with general 
septic peritonitis. Her previous health had been good until 
twelve months before her admission, and during this time she 
had suffered from anaemia and debility, and indefinite abdominal 
pain of an intermittent colic-like nature. A week before her 
admission symptoms of intestinal obstruction supervened, and she 
was received into the hospital with signs of general peritonitis. 
She died two hours after her admission, during the administra- 
tion of an anassthetic, of asphyxia from regurgitation of stomach 
contents into the larynx. 

Post-mortem rej^ort. — Body thin. No external glandular 
enlargements. Abdomen much distended and containing free 
gas and about three pints of turbid, purulent fluid, mixed with 
faecal matter. There was a general acute septic peritonitis, the 
entire peritoneum being covered by a thick fibrinous exudation, 
loosely glueing the coils of intestine together. The peritonitis 
was due to the perforation of a stercoral ulcer situated in the 
ciecum. The caecum was dilated and thinned owing to its lying 
above an obstruction in the ascending colon. The oesophagus 
was healthy. The stomach was small and was much thickened 
at the pyloric end, the fundus and cardiac end being of natural 
thickness. The thickening was due to an infiltrating growth 
of the wall of the stomach starting at the pylorus, where it 
was one third of an inch in thickness, and spreading for about 
four inches into the main portion of the stomach, gradually 
thinning away into the normal stomach wall. There was no 
stenosis of the pylorus. The mucous membrane and the serous 
coat of the stomach were quite intact, and were not apparently 
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affected by the growth. The duodenum was free from growth, 
but the jejunum, ileum, and colon showed the presence of a 
similar growth to that in the stomach wall. In the small intestine 
the growth was present only at certain places along the mesen- 
teric border of the bowel, and spread only for a short distance 
into the wall of the bowel, but the colon was affected throughout its 
length, and here, too, the entire circumference of the bowel was 
infiltrated. Everywhere the mucous membrane of the intestine 
was intact and showed no ulceration. The lumen of the small 
intestine was normal, but that of the colon was much encroached 
upon in places by the infiltrating grow'th. The greatest narrow- 
ing occurred in the ascending colon and was so marked that the 
caecum was much thinned and dilated, and contained in its wall 
a perforated stercoral ulcer. The great omentum was free from 
growth. There were no enlarged mesenteric or retro-peritoneal 
glands. The growth, however, penetrated for a short distance 
betw^een the two layers of the mesentery and mesocolon. The 
liver weighed 56 oz., and was fatty. The gall-bladder was con- 
tracted, thick-walled, and empty. It was the seat of a similar 
infiltration to that in the stomach and intestines which had 
started at the fundus and terminated abruptly at the beginning 
of the cystic duct. The spleen was soft and small. The kidneys 
together weighed 10 oz., and one of them contained in the cortex 
a small ill-defined pale patch which, on microscopical examina- 
tion, proved to be a metastatic deposit of the new growth. The 
supra-renals were healthy, as were also the bladder and urethra, 
the uterus and the adnexa. There were no metastases other than 
the infiltration of the fundus of the gall-bladder, and the growth 
in one kidney. 

Case 2. — A man aged 38 years was admitted into the 
General Hospital, Birmingham, on October 3rd, 1901, com- 
plaining of epigastric pain of about ten weeks' duration and 
of vomiting after meals during the past month. His history 
prior to May, 1900, was not obtainable. At that date, 
however, he had an attack of severe pain in the right side 
of the abdomen and a right subphrenic abscess was found 
and was drained by an abdominal incision. The cause of the 
abscess was not ascertainable at the time of the operation, 
or even later at the autopsy. He was free from pain after 
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this operation till ten weeks before his admission, when a 
recurrence of the gastric symptoms appeared. He had severe 
epigastric pain which was worse after meals, and occasional 
vomiting. The pain used to come on periodically in attacks of 
great severity, lasting for several hours and leaving the patient 
very exhausted. On admission into the hospital he was very 
emaciated, and his general condition one of marked asthenia. 
The pain was constant, he vomited frequently almost imme- 
diately after taking food, and consequently was only able to 
take very small quantities of liquid food at a time. The bowels 
were opened with difficulty — only by enemata. On October 7th, 
1901, anterior gastro-jejunostomy was performed, a Murphy's 
button being used. He sank and died on October 10th. 

Post-mortem examination. — ^Body very emaciated, no oedema, 
jaundice, or external glandular swellings. There was an old 
laparotomy scar through the right rectus abdominis close to the 
costal margin (the incision through which the subphrenic 
abscess had been drained in May, 1900), and there was a 
recent wound in the middle line (through which the gastro- 
jejunostomy had been performed). On opening the abdomen 
the upper part of the peritoneal cavity was found to be 
obliterated by an entangled mass of firm fibrous adhesions, 
and the jejunum was seen to be anastomosed to the anterior 
wall of the stomach by a Murphy's button. The union was 
good, the button was in nitu, and there were no signs of recent 
peritonitis. The vermiform appendix was healthy but very 
long, and passed up over the right kidney embedded in firm 
adhesions and its tip lay almost touching the fundus of the 
gall-bladder. The oesophagus was healthy. The stomach was 
very small and contracted, and its walls much thickened — the 
leather-bottle stomach. The thickening was seen to be due to a 
submucous infiltrating growth of a pearly homogeneous glistening 
appearance. The growth was thickest at the pylorus, and here it 
measured one third of an inch in depth ; traced towards the fundus 
it became gradually less and less thick. The pyloric orifice was 
narrowed, barely admitting the tip of the little finger. The 
mucous membrane of the organ was everywhere intact and pre- 
sented no signs of ulceration, either recent or old. The duode- 
num was healthy. The mesentery of the jejunum and ileum 
presented many small nodular thickenings situated between the 
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two layers of the peritoneum close to the bowel, and spreading 
in places into and around the wall of the bowel, and causing a 
decided thickening of the bowel at these places. The caecum 
was thin and a little dilated ; the colon was thick-walled, but 
there was no narrowing of the lumen. The thickening of the 
colon was due to an infiltration of the wall by a pearly homo- 
geneous glistening growth similar in appearance and in distri- 
bution to that affecting the stomach. The growth was thickest 
at the attachment of the colon to the mesocolon, and it became 
thinner as it was traced towards the free surface of the colon. 
There was no ulceration of the mucous membrane of the intes- 
tine. The omentum was free from growth, and there was no 
enlargement of the mesenteric or retro-peritoneal glands. There 
were no metastases. Each kidney was in an advanced condition 
of hydronephrosis, due to the impaction of calculi in the pelvis. 
The other organs were healthy. 

There was nothing found at the post-mortem examination to 
account for the subphrenic abscess drained during life, although 
the adhesions in the upper part of the abdomen were the 
probable result of this collection of pus. There were no sym- 
ptoms during life suggesting the presence of renal calculi ; in 
fact, these and the resulting hydronephrosis were quite unex- 
pectedly found at the autopsy. 

Case 3. — A man aged 56 years was admitted into the General 
Hospital, Birmingham, on September 23rd, 1901, complaining of 
severe abdominal pain, of increasing difficulty in passing his 
motions, and of distension of the abdomen. Prior to these sym- 
ptoms, which were of gradual onset and of about eight months' 
duration, the patient had had good health. On admission into the 
hospital he was very emaciated and very weak. The abdomen 
was greatly distended and an attempt w^as made to relieve the 
distension by tapping, but only about 20 oz. of almost clear 
ascitic fluid was obtained by syphonage, and the distension 
remained evident. No tumour w^as definitely felt by palpation, 
but per rectum an obstruction encircling and almost occluding 
the bowel was found. No ulceration of the mucous membrane 
was felt in the rectum, nor any growth projecting into the lumen. 
The condition suggested a fibrous stricture. When the question 
of more radical treatment was discussed there was hesitation 
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as to whether the patient would be more relieved by a gastro- 
jejunostomy than by a colotoray. So prominent a symptom 
was epigastric pain immediately after taking food that malignant 
disease of the stomach could not be dismissed. It was decided, 
however, to treat the rectal obstruction which was undoubtedly 
present, rather than to attempt to relieve the problematical 
condition of the stomach. The subsequent autopsy revealed 
that either operation alone would have been ineffectual. 
Colotomy was performed on September 28th. Ascitic fluid 
escaped freely at the operation, and leaked constantly from 
the wound until the death of the patient, which occurred three 
weeks later from gradual exhaustion, on October 19th. 

Post-mortem examination, — The body was extremely emaciated. 
There was no jaundice, no oedema, nor any external glandular 
swellings. There was a colotomy wound in the left iliac region 
into which the sigmoid flexure opened. On opening the abdo- 
men about three pints of haemorrhagic fluid escaped. The 
peritoneum was acutely inflamed and covered with a fibrinous 
exudation, matting the coils of intestine loosely together and 
peeling easily off the intensely injected surface beneath. 
The oesophagus was healthy. The stomach was small and 
contracted and its wall greatly thickened throughout — the 
leather-bottle stomach. The duodenum and jejunum were thin 
and somewhat dilated. The walls of the ileum were thickened 
at places. The caecum was very small and contracted, and its 
walls greatly thickened, closely resembling the leather-bottle 
stomach in appearance. The colon was throughout its length 
contracted and thick- walled, the hepatic and splenic flexures 
and the rectum being so much stenosed that they would hardly 
admit the little finger. There was no ulceration of the mucous 
membrane of any portion of the stomach or intestines. The 
thickening of the parts mentioned was due to infiltration of the 
walls of the gut by a homogeneous-looking growth starting at 
the attachment of the gastro-hepatic omentum, mesentery, meso- 
caecum, mesocolon, and mesorectum to the various viscera 
(stomach, small and large intestines), and spreading into the 
wall of the bowel in the submucous layer. In places it entirely 
encircled the bowel, but everywhere was obviously thicker and 
more definite at the attached border and gradually shaded off 
to the opposite free border of the bowel. The gut was not 
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uniformly affected with the growth. Along the small intestine 
it could be better felt than seen as small nodular thickenings 
at the attached border of the bowel. In the large intestine the 
thickenings were in places very conspicuous, and gave rise to 
the stenoses of the hepatic and splenic flexures and of the 
rectum mentioned above. 

The great omentum was free from growth. There was no 
infiltration of the mesenteric or retroperitoneal glands. There 
were no metastases. The other organs were healthy. 

The accompanying table is a summary of the important features 
of these cases. 
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Microscopical characters. — In all the cases the characters of 
the new growth were identical in the main, only differing in 
minor details. We found that the growth was a glandular 
carcinoma arising in the deeper layers of the gastric mucous 
membrane and undergoing colloid degeneration. Our conclu- 
sions were based on the study of sections from the following 
parts : — 

In Case I. — (1) Stomach wall, T. S. (transverse section) 
taken at the junction of the infiltrated part with the healthy 
part, a point about 4 inches from the pyloric end. 

(2) Ileum, T. S. taken at junction of bowel to mesentery, 
including the mesenteric attachment. 

(3) Colon, T. S. of the free unattached portion of the wall 
away from the mesocolon. 

(4) The metastasis in the kidney. 

(5) The infiltrated fundus of the gall-bladder. 

In Case II, — (1) Stomach, T. S. of the thinnest part of the 
infiltrated wall. 

(2) Ileum, T. S. of entire intestine. 

(3) Splenic flexure, T. S. of entire intestine. 

In Case III, — (1) Stomach, T. S. of thinnest part of 
infiltrated wall. 

(2) Caecum, T. S. of free surface. 

(3) Rectum, T. S. of free surface. 

In all these sections growth of identical nature and distribu- 
tion was found, but the colloid degeneration was variously 
advanced in the different cases, and of varying degree in the 
' different parts of the same case. In all the distribution of the 
growth was identical. It formed a very thick continuous layer 
occupying the submucosa, and another less thick but still con- 
tinuous layer occupying the subserosa, and these two layers of 
growth were united to one another by strands of growth of vary- 
ing thickness, splitting up the muscular layers of the stomach 
and intestines into bundles of muscular fibres of varying size. In 
the sections of the small and large intestines of these cases the 
muscularis mucosae and the mucous membrane beyond were for 
the most part intact ; occasionally, however, a mass of glandular 
carcinoma was found occupying the deeper parts of the mucous 
membrane and penetrating through the muscularis mucosae to 
become continuous with the main mass of growth in the sub- 
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mucosa. In the stomach sections, however, while the growth 
had the above general distribution, it could be seen to arise in 
the deeper layers of the mucous membrane as a typical glandular 
carcinoma, to penetrate the muscularis mucosae and to become 
continuous with the main mass of growth in the submucosa, 
with which again the subserous layer of growth was joined by 
strands of growth splitting up the muscular coat. 

As we have said, the amount of colloid degeneration varied in 
the different cases and in the different parts of the same case. 
In any particular section the degeneration was seen to become 
more advanced as the growth was traced outwards from the 
mucous membrane to the serous coat, so that in every case the 
growth occupying the subserosa was more degenerated than the 
layer of growth in the submucosa of the same part. Many of the 
sections showed the different stages of colloid degeneration in 
a very beautiful manner. Throughout the sections the cells of 
the growth stained but faintly. They showed great inequality 
in size, and there was a general tendency to increase in size as 
one passed from the mucosa to the serosa. With this increase 
in size there was a marked tendency to vacuolation and granu- 
larity of the protoplasm with displacement and distortion of the 
nucleus, till in the serosa large spaces filled with colloid 
material, and containing only the debris of pre-existing cells, 
were met with. This degenerative change, which we believe 
is of a colloid nature, was only appreciable microscopically. 
There was nothing in the macroscopical appearance of the 
stomach or intestines to suggest such a change. Everywhere ^ 
the infiltrated parts of the stomach and intestines were of 
leathery hardness, and we anticipated a fibrous infiltration of 
the parts rather than the carcinomatous growth which we 
found. In fact, when the post-mortem examinations were 
first made, we thought we had the condition described in 
Osier's 'Medicine' (proliferative peritonitis), in which a thicken- 
ing of the peritoneum is found associated with cirrhosis of 
the caecum and ascending colon, or of the stomach. Some of 
the sections in which the degeneration was so advanced that 
practically no definite epithelial cell elements remained — the 
tissue appearing as a fibrous meshwork, enclosing apparently 
empty interspaces — helped to bear out the opinion formed on a 
naked-eye examination only, that the entire process was a 
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diffuse fibrosis. A consideration of sections, however, from 
different parts and the evidence they afforded of different 
stages of the same degenerative process have led us to our final 
conclusion that these were cases, not of a diffuse fibrosis, but of 
a diffuse carcinomatosis undergoing colloid degeneration. This 
degeneration was most marked in Case 2 and least marked in 
Case 1. 

In Case 2 the degeneration was more advanced in the splenic 
flexure than in the ileum and more advanced in the ileum than 
in the stomach. In Case 3 the degeneration had an exactly 
opposite distribution, being more advanced in the stomach than 
in the caecum, and more ^ advanced in the caecum than in the 
rectum ; while in Case 1, in the stomach the degeneration was 
only present in the subserous layer of growth, while in the 
ileum and colon the submucosa as well as the subserosa 
showed marked degeneration. 

We have referred at some length to the presence of the 
degeneration in these growths, because it so masks the true 
(carcinomatous) nature of the growth in many of the sections 
that when we showed specimens of these cases at the meeting 
of the Pathological Society of London, held on April 29th, 
1902, we were altogether in doubt as to the exact nature of the 
growth, and we suggested that they might be endotheliomata. 
A more careful study of the sections, however, has brought us 
now to the conclusion that they are carcinomata arising in the 
deeper layers of the gastric and intestinal mucous membranes 
undergoing colloid degeneration. We do not seem to have 
been alone in describing these specimens as endotheliomata, as 
the 'Centralblatt fiir Gynakologie*' shows. On page 1109 in^ 
No. 42 (October 18th, 1902) we read the following : 

" Many so-called endotheliomata of the intestines are only 
metastases of, for example, scirrhus of the stomach.^' 

We have not been able to find any account of such wide-spread 
carcinomatous infiltration of the stomach, the small and the large 
intestine, in the literature of malignant disease of the intestinal 
tract, and so we have reported these cases in some detail. 

We wish to thank the staff of the General Hospital, Birming- 
ham, for permission to publish these cases. 

November nth, 1902. 
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11. On biliary cirrhosis of the liver, with and without 
cholelithiasis. 

By F. Parkes Weber. 

A GOOD many cases of various forms of biliary cirrhosis have 
been described in England, either separately or included in 
papers on hepatic cirrhosis in general, but without doubt the 
chief part of the literature on this subject is French. I need 
only instance the observations of Hanot, Charcot, Hayem, and 
the repeated publications by Gilbert and his pupils, culminating 
in the recent collective work by Lereboullet.^ In England, 
apart from work on experimental biliary cirrhosis by Wickham 
Legg,* and by Vaughan Harley in conjunction with W. Barratt,* 
the most important contributions are probably those contained 
in the various papers on diseases of the liver by H. D. 
*Rolleston.* 

My definition of biliary cirrhosis is : " Any cirrhosis of the 
liver originating from disease of the biliary ducts or obstruction 
to the outflow of bile.'^ As I shall later on point out, I believe 
that individual tendency, or " tissue proclivity,^' plays a part in 
the development of this cirrhosis, as it does in the development 
of almost all pathological changes. Not every one with chronic 
disease in the bile-ducts develops biliary cirrhosis. 

In deciding what cases of cirrhosis of the liver are to be 
regarded as biliary cirrhosis, too much importance must not be 
attached to the histological findings. The apparent increase 
of biliary canaliculi may be very well marked in ordinary 
cirrhosis, and may be absent in biliary cirrhosis, whilst in biliary 
cirrhosis the unilobular distribution of the fibrotic tissue is often 
not nearly so typical as one would suppose from the term mono- 

1 * Les Cirrhoses biliaires/ Paris, 1902. 

2 "On the Changes in the Liver which follow Ligature of the Bile-duct," 

• St. Bart.'s Hosp. Eeports/ 1873, vol. ix, p. 161. 

* " The Experimental Production of Hepatic Cirrhosis," ' Journal of Patho- 
logy,' 1901, vol. vii, p. 203. 

* See his article on " Diseases of the Liver " in the ' Encyclopaedia Medica,* 
vol. vi ; on the " Etiology of Cirrhosis of the Liver," in the ' Quarterly Medical 
Journal,* July, 1899; and on "Cirrhosis of the Liver in Children," in the 

* Clinical Journal,' September 9th, 1896. 
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lobular (better^ " unilobular "), or perilobular (better, "inter- 
lobular ^' or " circumlobular ^^) cirrhosis having been occasionally 
used as a synonym of biliary cirrhosis. In this respect it must 
be remembered that Charcot and Gombault,^ who originally 
introduced the term "monolobular^^ cirrhosis, wrote: "Toutefois, 
cette regularite est loin de s'observer dans tons les cas et sur 
tons les points." Even in experimental biliary cirrhosis in 
animals, as that produced by Vaughan Harley and Barratt,^ the 
distribution of the anatomical change is by no means quite 
regular. Professor Vaughan Harley kindly informs me that at 
the end of four to six months, when the cirrhosis was slight, the 
distribution was tolerably unif orm,_ but that in the later cases, 
after twelve to sixteen months, it was markedly irregular. In 
biliary cirrhosis in the human subject, I believe that the changes 
seen by the microscope in the liver are always irregular in dis- 
tribution, excepting in cases where the disease is just commenc- 
ing. The changes, however, are probably fairly uniform, and 
the cell-infiltration is probably confined to the interlobular 
spaces in cases also of ordinary cirrhosis at the commencement 
of the disease. Moreover, "mixed cases" may occur — that is, 
cases in which the hepatic cirrhosis is partly of the ordinary 
kind (t. e, having its origin in connection with the portal blood- 
vessels), and only partly biliary (i.e. having its origin in connec- 
tion with the minute bile- vessels) . It has been suggested that in 
late stages of biliary cirrhosis,* owing to digestive and metabolic 
disturbance set up by the hepatic disease, a toxaemic condition 
is induced in which, by the poisons carried with the blood-stream 
to the liver, an ordinary multilobular cirrhosis is added to the 
original biliary cirrhosis. 

I need scarcely mention that both biliary cirrhosis and ordi- 
nary cirrhosis may be "hypertrophic" or "atrophic," though the 
former is more often "hypertrophic" than the latter, and is 
seldom really " atrophic," if the latter epithet be taken to imply 
that the weight of the diseased organ is actually below the 
normal standard. It is certainly a mistake to use the term 
" hypertrophic cirrhosis " as synonymous with biliary cirrhosis, 

^ " Contribution ^ Tfitude anatomiqiie de diff^rentes Formes de la Cirrhose 
du Foie," ' Archives de Physiologie/ 1876, p. 469. 
' Loc. cit. 
^ Vide Rolleston, * Encyc. Med./ loc. cit. 
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or even to use the tenn ^^hypertrophic biliary cirrhosis" as 
synonymous with biliary cirrhosis, as is still not rarely done in 
England and Germany.^ The history as well as the anatomical 
features must be taken into consideration in deciding which 
cases are to be termed biliary cirrhosis, and so separated off 
from the many cases of ordinary cirrhosis due to alcohol, etc. 

In the present paper on biliary cirrhosis I have first taken 
the cases associated with cholelithiasis,^ and then the cases in 
which no evidence of cholelithiasis or previous cholelithiasis 
could be detected. The illustrative cases alluded to are partly 
from English and partly from foreign sources. 

Part I. — Cases op Biliary Cirrhosis with Cholelithiasis. 

Case 1. — Mrs. J. D — , aged 52 years, suffered more or less 
from jaundice during the last seven years of her life. At one 
time she was very greatly relieved by operative treatment, but 
it is very doubtful whether at any time the jaundice absolutely 
cleared up, for the pruritus persisted from the commencement 
of her illness in 1895 to her death in 1902. 

I first saw her in December, 1895. At that time she was 
deeply jaundiced and emaciated. The jaundice and itching 
had already lasted several months, and at times she had had 
pain in the right hypochondriac region. Considerable uniform 
enlargement of the liver was made out, but the gall-bladder 
could not be felt. There was a tendency to diarrhoea, as there 
often is, both in cases of chronic hepatic and of chronic renal 
disease. Neither at this time, nor at any time subsequently, 
was there reason to suppose that alcohol or syphilis ^ played a 

^ I do not, of course, use the term " biliary cirrhosis " to include aU cases of 
non-alcoholic and non-syphilitic cirrhosis, even when they occur in children. 
Non-alcoholic cirrhosis may certainly be of the ordinary, alcoholic, type. 

- To the cases of biliary cirrhosis with obstructive cholelithiasis should 
perhaps be added a few cases of biliary cirrhosis with obstruction in the large 
ducts from tumours and causes other than g^-stones, such as have been 
included by Dr. W. W. Ford in his article on " Obstructive Biliary Cirrhosis," 
' American Joum. Med. Science ' (January, 1901, p. 60). For the term " obstruc- 
tive biliary cirrhosis " I would substitute " biliary cirrhosis from obstruction in 
the large ducts," since I believe that even the cases of biliary cirrhosis without 
obstruction in the large ducts (Hanot's disease) are to some extent examples of 
obstructive biliary cirrhosis, the obstruction being in the minute ducts. 

' Unless, indeed, the extreme atheromatous changes found in the aorta at the 
necropsy could be taken as evidence that there had been S3frphilis. 
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part in the patient^s case. Saline treatment was tried with 
care, but no improvement followed. The case seemed possibly 
one of cholelithiasis, and I thought of the advisability of an 
operation. Mr. Lock wood kindly took the patient into the 
Great Northern Hospital, and I have to thank him for allowing 
me to be present at the operation, and for information as to the 
result. At the operation, which was performed on March 7th, 
1896, about twelve months from the commencement of the 
jaundice, the liver was found to be enlarged ; it was very dark, 
and, by its peculiar crinkled appearance when squeezed, seemed 
to have already undergone some fibrotic change. The gall- 
bladder was not distended, but contained several faceted 
calculi, some of which were rather friable, together with a. pale 
greenish mucous fluid. Mr. Lockwood felt something hard at 
the head of the pancreas, which he thought was due to a 
calculus in the common bile-duct. No calculi could be felt in 
the cystic duct. For certain important reasons connected with 
the state of the patient, Mr. Lockwood determined only to do a 
cholecystostomy on that occasion. At first no bile came away, 
but two or three weeks after the operation a regular flow of 
bile from the fistula was established, sometimes green in colour, 
sometimes brown, and the jaundice gradually began to clear up. 
The biliary fistula was allowed to close at the latter end of 1896, 
and the patient's general condition appeared very good. So 
great, indeed, was the relief afforded that the patient did not 
come for a second operation, which Mr. Lockwood had proposed 
to do for the purpose of removing the calculus from the common 
bile-duct. It seemed even uncertain whether this calculus was 
still present. However, she certainly suffered occasionally from 
jaundice, and it is doubtful whether the jaundice ever absolutely 
cleared up. She always had more or less pruritus, and 
xanthoma appeared in the latter part of 1896. The xanthoma 
was first noticed in the eyelids, but afterwards the elbows and 
neck were affected. The urine and faeces, however, were said 
usually to have been natural in colour. She was able to con- 
tinue her work (washing clothes) till about February, 1901, 
when the skin became yellower and the urine darker. 

When I saw her on April* 25th, 1901, she was moderately 
jaundiced, and pruritus and scratching were evidenced by a 
great number of scabs. Besides the yellowish tinge of icterus 
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there was a certain amount of dusky pigmentation of the skin, 
Buch as may be noticed in most cases of very chronic jaundice ; 
this was most obvious on the neck, forearms, and abdomen. On 
one thigh there was discoloration from a bruise, which was 
said to have arisen without any known traumatism. There were 
the ordinary raised circumscribed patches of xanthoma at the 
inner parts of the eyelids, larger raised patches about the elbows, 
and a few small spots about the axillae. On each side of the 
neck there was a diffuse area of xanthoma, which was level with 
the rest of the skin ; these patches had a somewhat vitiligo-like 
appearance owing to the fact that they were not raised, and 
that the skin of the neck around them was, as I have already 
mentioned, somewhat abnormally pigmented. Examination of 
the thoracic organs showed nothing abnormal. Pulse 78, 
regular. The upper border of the hepatic dulness was at the 
fifth rib in the right nipple line ; the hard lower edge of the 
liver could be felt on the right close to the anterior superior 
iliac spine ; in the middle line it was a little above the umbilicus. 
The spleen was likewise much enlarged; the lower border could 
be felt just above the left anterior superior iliac spine, and the 
upper margin of the dulness was at about the ninth intercostal 
space in the mid-axillary line. The urine was of specific 
gravity TOIO, clear, of neutral reaction, containing a trace of 
albumen,^ free from sugar, and giving a moderate Gmelin's 
reaction for bile pigment. In May, 1901, the patient seemed 
better again, and rather less jaundiced. 

In August, 1901, her case was diagnosed at one of the large 
London hospitals as a case of malignant disease of the liver, 
probably commencing in the gall-bladder in connection with 

^ It is perhaps only in the most extreme degrees of jaundice with chronic 
obstruction in the common bile-duct that the urine g^ves the very marked 
reaction for a mucinoid substance or nucleo-albumen, to which I alluded in 
* Trans. Path. Soc. London/ 1900, vol. li, p. 176, and which is probably of bad 
prognostic significance. On the other hand, in all or nearly all cases of jaundice 
with complete obstruction to the escape of bile (even when of relatively short 
duration), casts can be found in the urine, if carefully searched for, though 
albumen be absent. These casts may contain pigment granules and pigmented 
cells, but have no special prognostic significance. Nothnagel ('Deut. Arch, 
filr klin. Medicin,' 1874, vol. xii, p. 326)^thought that in every marked case of 
jaundice, whatever the cause of the jaundice may be, casts appear in the urine. 
Cf. Dr. P. S. Wallerstein, "Ueber reine Cylindrurie bei kunstlich erzeugter 
Gallenstauung," * Berliner klin. Wochenschrift,' 1902, No. 14, p. 310. 
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cholelithiasis. But the patient was able to go on with her work. 
At the end of March, 1902, however, the jaundice deepened 
again, and when I saw her in April, 1902, her condition seemed 
much the same as in April of the previous year, except that the 
jaundice was probably more marked. There was a systolic 
murmur over the pulmonary area of the heart. The patient 
was admitted to the German Hospital in July, 1902, when she 
seemed very cachectic, but had a fair appetite. The xanthoma 
had probably not diminished, as it has been said to in some 
cases of chronic hepatic disease, but it had, I think, become, less 
marked, owing to general pigmentary and degenerative changes 
in the skin. In July some dulness was noted at the base of the 
right lung, and in the latter part of the month there was a little 
cough and bloody sputum, but on the whole the general con- 
dition seemed again to improve a little. On the morning of 
August 14th, however, the temperature, which since patient^s 
admission had never been elevated, rose suddenly to 102° F. 
Pulse 100. Slight dyspnoea. There was dulness at the back 
of the right lung, which an exploratory puncture showed to be 
due to a very bile-stained serous effusion in the pleural cavity. 
The left leg above the ankle was reddish, somewhat swollen, and 
tender. A painful swelling about the ankle had been first 
noted on the previous day (August 13th). On August 16th the 
left leg up to the knee was bluish, and gangrene seemed to be 
threatening. Fever continued. Death occurred on August 
17th, 1902. 

Necropsy. — The heart weighed 12 oz., and showed slight 
hypertrophy of the left ventricle, but no valvular disease. 
The whole of the aorta and both common iliac arteries were 
extremely atheromatous, and this probably explained the 
threatened gangrene of one limb before death. The right 
pleural cavity contained bile-stained serous fluid. In one of the 
lungs there was what seemed to be a not quite recent infarction. 
The kidneys together weighed 14 oz. ; ^ they seemed fairly 

* Thus the weight of the kidneys was somewhat above the average. I believe 
that in most cases of chronic hepatic disease the kidneys, if not independently 
diseased, are above the average in weight ; and, conversely, in most cases of 
chronic renal disease the liver, if not independently diseased, is above the 
average in weight. The explanation is probably that in the former class of 
cases extra excretory work is thrown on the kidneys, and in the latter class 
extra work is thrown on the liver. In cases of chronic jaundice the continual 
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healthy, and the capsules stripped readily. The pancreas, macro- 
scopically and microscopically, appeared normal. The spleen 
was large and rather soft, as it generally is in old cases of 
biliary cirrhosis; it weighed 36 oz. The capsule was a little 
thickened in places from old perisplenitis. From microscopic 
examination it appeared that the increase in size of the organ 
was due to engorgement with blood and to a simple hyperplasia 
of the pulp ; there was, however, a slight relative increase in 
the amount of fibrous tissue, especially about the Malpighian 
corpuscles. 

The liver (weight about 76 oz.) was enlarged, greenish yellow 
on section, and much cirrhosed. The surface was somewhat 
granular, with a few soft knobs,^ but not nearly sufficiently 
puckered up to have a " hobnail " appearance. There was no 
malignant disease. There was dense scar tissue at the site of 
the old cholecystostomy wound. The gall-bladder was con- 
tracted, containing a little pale mucus. The lumen of the cystic 
duct was obliterated. Bile was seen oozing out of the papilla in 
the duodenum. The hepatic and common bile-ducts were both 
considerably dilated, and freely movable in the cavity formed 
by their dilated channels a solitary black kidney-shaped gall- 
stone was found, together with bile and a few sandy particles. 
The gall-stone measured 12 x 9 x 5 mm., and its surface, 
though not polished, was not very rough. This stone had 
probably, I think, been in the choledochus since the commence- 
ment of the illness. Microscopically the liver presented the 
appearances of irregular multilobular cirrhosis, though possibly 

excretion of bile must throw extra work on the kidneys, and, I believe, the 
kidneys of persons with chronic jaundice from any cause become both " function- 
aDy," if I may say so, and organically hypfertrophied. Recently I gave one 
decigramme of methylene blue to two patients with very chronic jaundice, and 
found that their urines became free from the blue colouring matter sooner 
than did the urines of healthy persons who took a similar dose for purposes of 
control at the same hour. The methylene blue was apparently excreted at a 
quicker rate by the patients, especially one of them, with chronic jaundice than 
by healthy persons. I am not sure whether this observation corresponds to 
what has been found by others ; and the methylene-blue test is, it must be 
admitted, for many reasons unsatisfactory. 

1 Some of these little knobs were probably of the nature of regenerative 
h3rperplasia or adenomata. Cf . H. Fraser's pajwr on " Multiple Adenomata in 
Cirrhosis of the Liver" ('Virchow's Arch.,' 1901, vol. clxv, p. 540), giving 
references to other literature on the subject. See also later foot-note. 



110 



BILIARY CIBBH08I8 OF THE LIVER, 



the distribution of the fibroid tissue was more uniform, and in 
some parts more approaching a true unilobular arrangement 
than in cases of ordinary cirrhosis. In other words, the fibroid 
mesh work was finer and more regular than is usual in ordinary 
cirrhosis. But this was more obvious by naked-eye examination 
of the cut surface of the organ than by microscopical examina- 
tion. The liver-cells over large portions of the sections were 
badly preserved, and their nuclei did not stain well. The fibroid 
tissue, which looked swollen up, showed in parts a good deal of 
recent small-cell infiltration. There was no obvious increase of 
bile canaliculi ; on the contrary, it seemed as if many of the 
little ducts had been obliterated; typical duct-epithelium 

Fig. 9. 




A section of the liver from Case 1, showing the macroscopic appearance. 



seemed to be almost absent ; but these appearances may have 
been partly of post-viortem origin, or due to imperfect staining.^ 
The liver-cells contained fine pigment granules, and apparently 
less fat than the cells in most cases of ordinary cirrhosis. There 
was likewise pigment to be seen here and there in the bands of 
scar tissue. Clumps of bacteria, deeply stained by Gram's 
method, probably a rapid cadaveric growth, were seen scattered 
about in the sections. I have to thank Mr. S. Gr. Shattock 

* Yet these appearances may have some significance, as they are confirmed by 
what was found in my previous case (Case No. 2), and in some other cases (vide 
Cases Nos. 6 and 8). Increase of bile canaliculi is probably a more constant 
phenomenon in cases of Hanot's disease (see later) than in biliary cirrhosis 
with cholelithiasis. 
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for helping me in the microscopic examination of the sec- 
tions. 

Case 2. — This case occurred several years ago.^ The patient, 
Mrs. M. L — , aged 55, suffered more or less from jaundice during 
the last four years of her life. There was no history of pre- 
vious attacks of jaundice, nor of syphilis, nor of alcoholism (?J. 
A friend connected the onset of the illness with troubles follow- 
ing her husband^s death. She had had no definite biliary colic, 
but had had pain in the left side. There were occasional exa- 
cerbations characteristic of the chronic jaundice associated with 

Fig. 10. 










Showing the microscopic appearances described in the liver of Case 2. 

(x 50.) 

cholelithiasis. When I saw her first in* November, 1894, the 
jaundice was deep ; there was ordinary raised xanthoma of the 
eyelids, and on each side of the neck there was a diffuse area of 
xanthoma which, as in Case No. 1, was level with the surround- 
ing skin of the part. Pruritus was troublesome. The liver was 
hard and uniformly much enlarged, and there was no ascites. 
In November, 1895, the patient was readmitted in a condition 
of general weakness and prostration. The skin appeared 
darker, as if more pigment had been deposited in it. The 
* I gave an account of it in 'Brit. Med. Joum./ April 2oth, 1896. 
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pruritus had almost ceased. Some ascites could be made out, 
but there was no dilatation of veins over the front of the abdo- 
men. The fjeces were colourless, often loose, and accompanied 
by a little blood. The urine contained much bile pigment. 
There was great oedema of the lower extremities towards the 
end. The temperature never reached lOO*' F. Coma gradually 
supervened before the patient's death (December 24th, 1895). 

At the necropsy the liver weighed 54 oz. ; its substance was 
tough, its surface granular, and its colour greenish. The gall- 
bladder was rather dilated and hypertrophied, and contained a 
thin, faintly greenish fluid; the cystic and hepatic ducts were 
pervious. The common bile-duct was dilated, and near its 
orifice, in the diverticulum of Vater, were two black gall-stones, 
the larger one having the size of a small cherry-stone. Fluid 
could, however, be squeezed out by the bile-passages into the 
duodenum. This case resembles No. 1 in many respects, but 
especially in the small size of the gall-stones, which at the time 
of death were insufficient, unless by a ball-valve action, to cause 
complete obstruction to the outflow of bile. The microscopic 
preparations of the liver, which I still possess, so resemble 
those from Case No. 1 that I need not repeat what 1 said under 
that heading. The spleen likewise, as in Case No. 1, was 
uniformly enlarged and rather soft ; it weighed 20 oz. 

Cask 3. — The following case has been described by Dr. C. M. 
Chadwick : ^ — The patient was a woman, aged 36 years, who 
died after copious haematemesis, having for nearly six years had 
jaundice. The liver seems to have diminished, as possibly it did 
likewise in Case No. 2, during the latter part of the disease. 
The xanthoma which was present is stated to have disappeared 
before the patient's death. The necropsy showed general 
matting together of all the abdominal contents by old peritonitis 
and obstruction to the passage of bile by an egg-shaped gall- 
stone weighing 4 grammes when dry. The spleen weighed 21 oz., 
but is sui)posed to have been still larger before the final haema- 
temesis. The liver was much cirrhosed, had a granular surface, 
as Dr. Chadwick informed me, and was of a decidedly green 
colour. Through Dr. Chadwick's kindness I had the oppor- 

1 ' Brit. Med. Journ./ 1895, vol. i, p. 1143. 
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tunity of examining sections of the liver ; they resembled the 
preparations from No. 1 and No. 2. 

Case 4. — Dr. Humbert Molliere's case ^ was doubtless another 
example of the same kind, only that in his patient, a woman aged 
70 years, with jaundice of over two years' duration, a large 
calculus seems to have completely blocked the lower part of the 
common bile-duct. The liver was hard, enlarged, and of a 
greenish colour. The bile-ducts were hypertrophied and 
dilated, and contained a blackish powdery material. 

Case 5. — S. J. Sharkey ^ describes the case of a young man 
aged 20 years, with jaundice and biliary cirrhosis, who died 
after an operation. There were gall-stones in the gall-bladder, 
but none were found in the common bile-duct. Dr. Sharkey 
thinks the cirrhosis in this case was an example of Hanot's 
disease, and not due to cholelithiasis. It must be noted, how- 
ever, that the examination after death was limited to what 
could be discovered through the laparotomy wound. The 
patient's mother had apparently at one time suffered from 
cholelithiasis. 

Case 6. — The case of Gilbert and Fournier."^ A woman of 
healthy antecedents, at the age of 25 years commenced to suffer 
from recurrent attacks of biliary colic with fever. Jaundice, 
sometimes more, sometimes less, persisted from the time of the 
second attack until her death. On examination three years 
after the commencement of the illness, there was deep jaundice, 
pruritus, and xanthoma. The liver was enlarged and hard, its 
surface Avas smooth, and it was tender to palpation. The lower 
edge of the spleen could be felt five finger-breadths below the 
costal margin. No ascites. There was diarrhoea, and the faeces 
were sometimes coloured, sometimes not, according to the degree 
of the jaundice. Appetite good. Puncture of the liver enabled 
the presence of B, coli to be recognised in that organ. No gall- 
stones were detected by an exploratory operation. The general 
condition improved, but three months l&ter the patient suffered 

* ' Lyon Medical/ vol. xviii, p. 198. 

^ ' St. Thomas's Hospital Reports/ New Series, vol. xviii, p. 245. 
» * Comptes Rendiis de la Soc. de Biologie,' Paris, Zvly lOth, 1897, p. 692. 
Quoted by LerebouUet, loc. cit. 
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from haematemesis, epistaxis, haematuria^ and hyperpyrexia, and 
she sank rapidly. At the necropsy the extra-hepatic bile-ducts 
were a little dilated, and a calculus was found in the chole- 
dochus which did not completely obstruct the channel. The 
hepatic cirrhosis was of somewhat irregular multilobular dis- 
tribution. There were no newly formed biliary canaliculi, and 
a good many of the original canaliculi had apparently been 
obliterated. 

Case 7. — The following case was described by T. Legry : ^ — 
The patient, a woman aged 57 years, in the clinic of Professor 
Comil, at Paris, had had jaundice for twenty years. There was 
no evidence of alcoholism. The Jaundice commenced after her 
sixth pregnancy, and its onset was accompanied by pains, not 
very severe, in the right hypochondriac and epigastric regions. 
Some months later on the pains were worse, but were never 
accompanied by vomiting. In spite of the chronic jaundice her 
general condition had remained fairly good until a year before 
admission to the hospitat, when she became weaker. Six months 
before admission her legs and belly began to swell. On 
admission there was ascites. The faeces were normally coloured. 
The urine was free from albumen and sugar. After para- 
centesis and removal of nine litres of ascitic fluid, the liver 
could be felt hard, evenly enlarged, and reaching two inches 
below the costal margin. The loss of strength increased 
rapidly, and the patient died about two weeks after admission. 
At the necropsy the heart was found flabby, and seemed to have 
undergone a certain amount of fatty degeneration. There was 
hypostatic congestion of the lungs, and ecchymoses of the 
mucous membranes of the stomach, duodenum, and uterus, and 
of the pelvis of the kidneys. The spleen was enlarged, 
measuring 8 x 4J x 2f inches, and there was some peri- 
splenitis. The liver was enlarged, cirrhosed, and its surface 
granular. On cutting into the organ the intra-hepatic bile- 
ducts were seen to be dilated, and some of them were blocked 
by concretions. The common bile-duct contained calculi, which 
probably did not completely obstruct it. The gall-bladder was 
somewhat contracted. There were enlarged lymphatic glands 

» * Bulletins de la Societe Anatomique/ Paris, May 3l8t, 1899, p. 405. Quoted 
by LerebouUet, loc. cit. 
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at the hilum of the liver, and elsewhere in the abdomen and 
thorax. Microscopic examination of the liver showed great 
fibrosis, the distribution of the fibroid tissue being in the main 
unilobular. 

Case 8. — E. Tison's case.^ The patient was a woman aged 39 
years. Her illness had commenced with hepatic colic and 
jaundice five years previously. The jaundice had persisted 
from that time. She had had occasional attacks of hepatic 
pain, but had been able to continue her work to within a year 
of her death. Seven months before death she had severe 
attacks of hepatic pain, hsematemesis, and melaena. The 
jaundice deepened. On admission to the hospital she was feeble 
and emaciated and intensely jaundiced. Xanthoma wad noted 
at the inner angles of the eyelids. There was oedema of the 
lower extremities and slight ascites. The subcutaneous veins of 
the abdomen were not dilated. The liver was felt hard, and 
reached about five finger-breadths below the costal margin. 
The spleen was enlarged and tender to pressure. The feeces 
were yellowish, never quite devoid of colour. The bilious urine 
contained no albumen. The patient was feverish and dyspnoeic, 
and died four days after admission. At the necropsy the liver 
(weight 67 A oz.) was enlarged and hard; its surface was uneven 
and greyish, but the colour on cutting into it was yellowish 
green. The common bile-duct, the hepatic duct, and the gall- 
bladder were dilated and full of calculi. Some of the intra- 
hepatic bile-ducts contained biliary sand and calculi. The 
spleen was enlarged and soft. The lymphatic glands at the 
hilum of the liver were enlarged and pigmented. The heart 
was flabby, and the lungs were emphysematous with hypostatic 
congestion. Microscopic examination of the liver showed that 
the cirrhosis was in*egular in distribution. Some of the hepatic 
cells took on the stain badly. Tison thought there were no 
newly formed biliary canaliculi. 

Case 9. — Rabe's case.- The patient was a man aged 73 years, 
who died with the symptoms of atrophic cirrhosis. He 

* 'Bulletins de la Society* Anatouiique/ Paris, November, 1888, p. 9(59. 
Quoted by Lereboullet, loc. cit. 
« Ibid., February-, 1898, p. 170. 
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never had jaundice. There was ascites. Evidence of chronic 
alcoholism was forthcoming. At the necropsy a calculus was 
found in the ampulla of Vater, and there was pylephlebitis 
obliterans. The distribution of the hepatic cirrhosis was chiefly 
multilobular, but to a lesser degree also unilobular. The man 
seems therefore to have had ordinary cirrhosis connected with 
his alcoholism, and a certain amount of biliary cirrhosis con- 
nected with his cholelithiasis. 

Case 10. — A. Krokiewicz's case.^ The patient was a man 
aged 57 years, with jaundice, large liver, and large spleen. The 
illness was supposed to be of one year's duration. He died 
about five weeks after admission to the hospital. The ^lecropsy 
showed dilatation of the common, hepatic, and cystic bile-ducts, 
and the presence of gall-stones in the gall-bladder. The orifice 
of the common bile-duct was stenosed by incipient carcinoma. 
The liver was enlarged, hard, and its parenchyma was of a 
greenish-brown colour. Microscopically the distribution of the 
cirrhosis was iiTegular. This case can only be included here 
on the supposition that cholelithiasis preceded the carcinomatous 
stenosis of the common bile-duct. 

Case 11. — A case described by W. W. Ford.- The patient 
was a woman aged 28 years, with jaundice of three years' 
duration. She had ascites and oedema of the lower extremities, 
and the superficial abdominal veins were dilated. Coma and 
death occurred about a month after admission to the hospital. 
At the necropsy the liver was found greatly enlarged, of tough 
consistence, and with granular surface ; by microscopic examina- 
tion it is said to have shown interlobular and intra-lobular cir- 
rhosis, with increase of biliary canaliculi. The hepatic duct 
was slightly dilated, and contained a loose calculus pressing on 
the cystic duct at its orifice ; the cystic duct was obliterated 
and the gall-bladder thickened. 

Case 12. — A case also described by Dr. Ford.^ The patient 
was a man aged 53 years, admitted to tlie hospital with 
jaundice, pruritus, and enlarged liver. His symptoms (attacks 

^ * Wiener klin. Wochenschrift/ 1898, No. 13, p. 320. 
'•* Loc. cit., p. 08. 
^ Loc. cit., p. 70. 
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of epigastric pain and vomiting) were of over two years' dura- 
tion. He died from haemorrhage after the operation of chole- 
cystoduodenostomy, shortly after admission. No calculus was 
found at the operation or at the necropsy, but some ulceration 
near the orifice of the common bile-duct pointed to the recent 
passage of a calculus. The common, hepatic, and cystic bile- 
ducts were greatly dilated. Microscopic examination of the 
liver, which was enlarged, firm, and granular, showed an early 
stage of interlobular cirrhosis, with dilatation of the biliary 
ducts and deposit of bile pigment in many of the hepatic cells. 

Cases of jaundice of two to seven years^ duration, or still more 
chronic, are to be found scattered about in the literature of the 
subject. Many of these almost certainly belong to the class of 
chronic cholelithiasis with biliary cirrhosis, and yet will not 
serve as illustrations, either because no post-morteyn examination 
was recorded,* or because the description of the liver was 
omitted, or because fatal ulceration or fatal suppurative cholan- 
gitis supervened and obscured the original pathological ana- 
tomical features. Doubtless many other cases have remained 
unpublished ; to one interesting unpublished case I shall after- 
wards (by permission) allude. 

Changes found in biliary cirrhosis with cholelithiasis, — The 
cases of which I have given abstracts serve to illustrate the 
anatomical changes in biliary cirrhosis with cholelithiasis. The 
enlargement of the liver is fairly uniform, and though the 
surface of the organ may present a granular or slightly 
puckered appearance from contraction of the newly formed 

* For instance, the case reported by W. T. Mills (' Brit. Med. Joum./ Jtdy 
6th, 1901), in which a patient known to have passed gall-stones developed a 
large, hard Uver without ascites, and died about four and a half years after the 
attack of cholelithiasis. One cannot help thinking that certain very chronic 
cases of jaundice and cholelithiasis must have had likewise some degree of 
biliary cirrhosis, although recovery from the jaundice was recorded. For 
instance, there is Van Swieten's case of a woman, sixty years of age, who had 
jaundice for twelve years, firstly at intervals, but during the last year con- 
tinuously ; she got rid of her jaundice after much discharge of sandy material 
with the fseces ('Commentaries of Van Swieten,' English translation, 1765, vol. 
ix, p. 270). Then there is Murchison's case of a woman, about forty years old, 
who recovered from her symptoms after more or less persistent jaundice from 
gall-stones during nearly six years (Murchison's ' Clinical Lectures on Diseases 
of the Liver,' third edition, p. 417). 
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connective tissue, and may have a few projecting nodules 
(possibly representing an attempt at compensatory hyperplasia^ 
of the glandular tissue), it has little or none of the coarse " hob- 
nail " irregularity often seen in ordinary cirrhosis. The liver 
is generally, but not always, much enlarged, and its colour is 
greenish, owing probably to the long duration of the jaundice. 
The distribution of the newly formed connective tissue, except- 
ing perhaps at a few spots here and there, is not strictly " uni- 
lobular." All that can be said is that it is more uniform and 
more inclined to be unilobular than in cases of ordinary cir- 
rhosis. This finer distribution in the cirrhotic process is better 
seen by naked-eye examination of a freshly cut surface than by 
studying microscopic preparations. The hepatic parenchyma 
apparently contains less fat than that from a case of ordinary 
cirrhosis. I have seen nothing to make me believe that any 
changes occur in the bile-ducts analogous to xanthoma of the 
skin.- The associated enlargement of the spleen is generally 
greater than in cases of ordinary cirrhosis. 

TIte cause of the cirrhosis. — I now believe that the cause of 
the cirrhosis in these cases is twofold — partly an obstruction 
to the outflow of bile from the liver, and partly a chronic 
inflammation of the bile-ducts. 

The experimental evidence in favour of obstruction to the 
bile flow as a possible cause of cirrhosis is very strong. 
Besides the English work on this subject already men- 

^ In cirrhotic livers it is probably not always possible to sharply distin^j^nish 
between multiple adenomata (that is, hyperplasia-like tumour-formation) and 
nodular compensatory overgrowth of the parenchyma, as seen in ordinary hob- 
nail livers (that is, tunvour-like hyperplasia). In either case malignant tumour- 
formation may supervene. The increase of bile canaliculi, when present, must 
likewise in part be regarded as representing a process of tumour-like hyperplasia 
or hyperplasia-Hke tumour-formation. 

^ The existence of a xanthomatous swelling of the walls of the biliary ducts, 
as the cause of an obstructive jaundice and of hypertrophic cirrhosis of the liver, 
is unlikely. There is evidence that all forms of xanthoma eruption (except 
perhaps the slight " hereditary " or " family " cases) are associated with func- 
tional or organic disorders of the liver and abdominal viscera, whether jaundice 
be present or not. Even the rare form " xanthoma diabeticorum " has usuaUy 
occurred, not in the severest cases of diabetes, but in stout persons, with only 
slight or occasional glycosuria, in whom some more or less chronic derangement 
of the abdominal viscera (liver or pancreas or both) is probable. Compare Mr. 
J. Hutchinson's remarks on " Xanthelasma and Xanthoma " in the New Syden- 
ham Society's * Atlas of Illustrations,* fasc. xv, 1902. 
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tioned, I need only refer to the well-known investigations of 
H. Mayer 1 (1872), Charcot and Gombault^ (1876), D. Gerhardt^ 
(1892), and D. Nasse * (1894). It is quite true, as may 
be objected, that the existence of cholelithiasis almost implies 
the existence of a disordered condition of the biliary pass- 
ages,^ but one cannot infer from this that the cases of biliary 
cirrhosis following cholelithiasis are due merely to the same 
disorder of the bile-ducts which led to the formation of the 
gall-stones. If they were, one would expect biliary cirrhosis 
to occur more frequently with gall-stones in the gall-bladder 
or cystic duct, whereas in the cholelithiasis cases in which 
cin*hosis has developed the gall-stones have been located in the 
common or . hepatic bile-duct. Moreover, obstruction to the 
outflow of bile from causes other than gall-stones * suffices, if 
very chronic, to induce cirrhotic changes in the human subject, 
as it does experimentally in animals. 

In regard to the way in which obstruction to the bile flow 
induces cirrhosis, I shall quote Vaughan Harley and Barratt,^ 
who, from experimental ligature of a single bile-duct in animals, 
considered the most probable explanation to be as follows : 

(1) The interlobular fibrosis is attributable to the continued 
slight irritation set up by bile which passes through the walls 
of the smaller bile-ducts by osmosis, caused by the increased 

* * Medicinische Jahrbticher/ Vienna, 1872, p. 133. 

2 * Archives de Physiologie,' 1876, second series, vol. iii, p. 272. 

3 ' Arch, f iir exp. Pathologie und Pharm.,' 1892, vol. xxx, p. 1. 

* * Arch, fiir klin. Chirurgie,' 1894, vol. xlviii, p. 885. 

* Naunyn (' Verhandlungen des X Congresses f. inn. Medicin,' 1891, p. 2o) 
believed that a morbid condition of the mucous membrane formed a necessary ante- 
cedent to the formation of calculi in the gall-bladder. This conclusion has been 
confirmed by the experiments of J. Mayer (* Virchow*s Arch.,' 1894, vol. cxxxvi, 
p. 561), Mignot (Societe Anatomique, Paris, June 24th, 1898, and 'Arch. gen. de 
Med.,' August, 1898), F. E. Italia (* Policlinico/ March, 1901, vol. viii, p. 153), 
and others, regarding the role of microbes (B. coli and other microbes if their 
virulence is not sufficient to cause suppuration) in the etiology of cholelithiasis. 
Dr. Italia gives a good bibliography of the subject. 

8 Cf. W. W. Ford's paper on "Obstructive Biliary Cirrhosis," loc. cit. 
Amongst other cases he quotes Benner's (1899), in which the obstruction was 
due to a primary adeno-carcinoma of the common bile-duct. Obstruction in 
large ducts is doubtless one of the causes of the biliary cirrhosis in cases of so- 
called " congenital obliteration of bile-ducts ; " but to this sjibject I shall refer 
later on. 

7 Loc. cit. 

10 
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pressure of the bile resulting from ligature. Rupture of the 
smaller bile-ducts probably is not an effective factor in experi- 
mentally induced cirrhosis. (2) The dilatation of the larger bile- 
ducts and the marked increase of the smaller ones is, in part at 
any rate, directly due to the ligature, and is comparable to the 
extreme elongation and increase in size of the veins and venules 
which IS seen in considerable degrees of varix of the lower 
extremities and in varicocele. Our observations have so far 
failed to afford proof of other modes of formation of the inter- 
lobular bile-ducts.^ (3) The atrophy of the lobules is due 
chiefly to the irritant effects of bile which has passed out of the 
bile-ducts, and which acts principally, if not almost exclusively, 
upon the peripheral portion of the lobule. It does not appear 
that pressure upon the lobules caused by the newly-formed 
interlobular fibrous tissue is an effective factor in causing 
atrophy. 

In neither of my own cases (Cases No. 1 and No. 2) of biliary 
cirrhosis with cholelithiasis was increase of bile canaliculi 
obvious on microscopic examination of sections of the liver. In 
neither of these cases in the latter part of the disease was there 
persistent complete obstruction to the escape of bile by the 
common duct, although a small calculus lying loose in the 
dilated ducts may have occasionally completely occluded the 
orifice into the duodenum by a kind of ball- valve action. The 
analogy, therefore, between experimental occlusion of bile-ducts 
by ligature and obstruction by gall-stones is not perfect, for 
the experimental blocking is complete, whilst the gall-stone 
obstruction may be intermittent or incomplete, as it was in my 
two cases. 

Of chronic cholangitis as a causative factor in biliary cirrhosis 
of the liver, I shall have to say more presently. 

On the whole, in regard to its pathogeny, biliary cirrhosis, 

^ The microscopic api)earance8 in human cases of cirrhosis point, I think, to 
the canaliciiH being partly original and partly newly formed by transformation 
of hepatic cells. D. Gerhardt's illustrations (loc. cit.) from his experimental 
cases point to there being a formation of new bile canaliculi by atrophy of liver- 
cells. I think the increase in canaliculi must partly likewise in human cases 
be regarded as representing a process of tumovr-like hyperplasia or hyperplasia- 
like tumoiir formation, analogous to nodular compensatory overgrowth of the 
liver-cells or to multiple adenomata in cirrhotic livers (cf . previous foot-note on 
the subject). 
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when it is associated with cholelithiasis and dilatation of the 
large bile-ducts, may, I think, fitly be compared to the chronic 
interstitial nephritis which accompanies dilatation of the uri- 
nary passages from long-continued partial or intermittent 
obstruction to the outflow of urine. In both cases, moreover, 
an acute suppurative ascending inflammation may supervene as 
the final cause of death. To say that because bile passes into the 
duodenum chronic obstruction in the common bile-duct cannot 
be a cause of the hepatic cirrhosis, is like saying that because a 
man with ui*ethral stricture or enlarged prostate has been able 
to pass urine, obstruction in the urethra cannot have been the 
cause of his dilated ureters and chronic interstitial nephritis.^ 

I must add that a case was kindly brought to my notice by 
my colleague, Dr. Zum Busch (in 1898), in which a condition of 
obstructive cholelithiasis was found associated with jaundice of 
nine or ten years' duration. In spite of the long duration of 
the jaundice the liver had undergone decidedly less cirrhotic 
change than in my own cases. This may be explained either as 
due to relative difference in tissue proclivities, or by supposing 
that chronic jaundice with chronic cholangitis, but without 
hepatic cirrhosis, may precede the cholelithiasis and cirrhosis. 

In regard to the latter supposition. Dr. Sharkey's case 
(No. 6) may, as he suggests, have been a case of Hanot's 
disease with cholelithiasis as a mere complication. Biliary 
cirrhosis, as we shall later point out, results from cholangitic 
changes, just as, to some extent, cholelithiasis does. In fact, 
in Sharkey's and some other cases the biliary cirrhosis and 
the cholelithiasis may both equally have owed their origin to 
a chronic cholangitis. 

In regard to the former supposition, I believe that there 
is such a thing as a predisposition of the hepatic tissue 
(special tissue proclivity) to cirrhotic change, and that a certain 
amount of obstruction to the bile flow and of chronic cholan- 
gitis may fail to produce cirrhosis in some persons, which in 
others (more predisposed) is amply sufficient. Probably, 
however, the persistent presence of a calculus in the common 
bile-duct, with the chronic cholangitis and intestinal and 

^ May not the occasional association of pancreatic lithiasis with a fibrotic 
changfe in the whole pancreas be explained in the same way aa biliary cirrhosis 
of the liver in cases of obstructive cholelithiasis ? 
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metabolic disturbance necessarily accompanying it, is sufficient 
in all cases ultimately to set up a condition of biliary cirrhosis. 



Part II. — Biliary Cirrhosis without Gall-stones and without 
Obstruction in the Common Bile-ddct.^ 

The characters of the liver in these cases are very similar 
to those described in the preceding section. The surface of 
the organ has seldom a typical coarse " hobnail " appearance, 
but may be granular, or at all events not quite smooth. The 
cirrhotic process is generally fairly uniform, but is seldom 
or never strictly unilobular, as it has sometimes been sup- 
posed to be, excepting at spots here and there. There is 
generally increase of bile canaliculi, and granules of inspissated 
bile pigment are seen in the small bile-ducts and liver-cells. 

The disease is mainly one of childhood and the period of 
growth, but may commence in later years (as in Hanot's 
original cases). Sometimes more than one case. may occur in 
the same family. When it commences early the disease may 
lead to stunting of the child's growth, a partial arrest of 
development, or infantilism. It is generally associated with a 
tendency to bleeding from the nose, gums, etc., but these 
" cholaemic " haemorrhages are never accompanied by the 
peculiar articular swellings of haemophilia. The typical form of 
the disease is a " hypertrophic cirrhosis with chronic jaundice " 
(the real " Hanot's disease," according to Hanot's original publi- 
cations), but the degree of jaundice differs much in different 
cases, and may vary considerably in the same case from time to 
time (exacerbations and remissions of the disease). In some 
cases apparently jaundice may be absent for a long period at 
the commencement of the disease. The liver is nearly always 
much enlarged, but, as in other forms of 'cirrhosis, atrophic 
changes may occur, and at the j>o8t-mortem examination the 
organ may be found not much, if at all, increased in size and 
weight. The spleen is generally much enlarged, and in some 
cases may be excessively big early in the disease ; the splenic 
tumour may form one of the most striking clinical features of 

* In the present paper I shall not specially consider the cases in which a 
certain amount of biliary cirrhosis occurs owing to obstruction of the common 
or hepatic bile-duct from causes (tumours, etc.) other than gall-stones. 
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the case. A varying amount of pigmentation of the skin, other 
than icteric, is usually present, as in most cases of chronic jaun- 
dice, but in some cases this pigmentation is very striking, and 
may even bring the question of Addison^s disease to mind. 
Alcohol, syphilis, and malaria play no essential parts in the 
etiology of the disease. 

Oases of the disease have been described by Hanot,^ Schach- 
mann,^ Gilbert and Fournier,* Gilbert and Castaigne,* Gilbert 
and LerebouUet ; ^ and, in Great Britain, by F. Taylor,* H. R. 
Smith,7 J. Finlayson,* A. W. Fox,» F. J. Smith.^^ Many more 
references are given in the recent work on biliary cirrhosis by 
Lereboullet,^^ in which he has contributed descriptions of several 
fresh cases. I shall here content myself with giving a short 
description of a case which I had the opportunity of observing, 
and which illustrates several important points connected with 
the disease. 

The case ^* was that of a girl, J. S — , aged 14 years, who was 
under my care at the German Hospital, where she died in 
February, 1895. She had, her father thought, been more or 
less jaundiced all her life, and had always been weakly and thin, 
though she had never had any serious acute illness. She had, 
I think, repeatedly had bleeding from the nose and gums. She 
was extremely ill-developed for her age, and looked very much 
younger than she really was. Her skin was jaundiced, and like- 
wise much darkened from chronic pigmentation ; there were two 
or three capillary " stigmata.^' The liver could be felt consider- 

* "£tude 8ur une forme de Cirrhose hypertrophique du Foie avec Ict^re 
chronique," * Th^se de Paris/ 1875 ; and ' Bulletin medical/ Paris, September 
27th, 1893. Of. Hanot and Schachmann's conjoint study in 'Archives de 
Physiologic/ Paris, 1887, vol. ix, p. 1. 

2 " Cirrhose hypertrophique avec Ict^re chronique/' ' Th^se de Paris/ 1887. 

* * Eevue mensueUe des Maladies de TEnfance/ 1895, vol. xiii, p. 310. 
"* Soc. de Biologic, 1899 and 1900 (various papers). 

* ' Gazette hebdom./ Paris, April 19th, 1900, p. 361. This case, like many 
others, is included by LerobouUet, loc. cit. 

* ' Guy's Hospital Reports,' vols. Ui and liv. 

' ' Trans. Clinical Soc. of London/ 1898, vol. xxxi, p. 258. 
» 'Glasgow Hosp. Reports/ 1899, vol. ii, p. 89. 

» ' Brit. Med. Joum./ 1878, vol. ii, p. 913. Typical Hanot's disease in a boy 
aged 11 years whose mother was a drinker. 

» ' Trans. Path. Soc. London,' 1890, vol. xli, p. 154. 

» Op. cit. 

12 F. P. Weber, 'Trans. Path. Soc. London,' 1895, vol. xlvi, p. 71. 
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ably below the costal margin, but the spleen was excessively 
large, reaching to below the anterior superior iliac spine. There 
was irregular fever, and, during the last weeks, ascites. One 
sister was said to have become jaundiced at about the age of 
13 years, and to have died at 19 years with symptoms somewhat 
resembling those of J. S — . At the necropsy on the latter the 
liver was green, hard, and " hobnailed." Perhaps I ought to 
have described it as having an irregular, scarcely amounting to 
"hobnail" surface. It only weighed 26 i oz. Microscopic 
examination of the sections showed a large amount of fibroid 
tissue, dividing the glandular substance into unequal compart- 
ments, and sometimes invading the lobules, entering between 

Fio. 11. 




Showing the microscopic appearances in the liver of J. S — . ( x 50.) 

the individual hepatic cells. There was a good deal of small- 
cell infiltration in the scar tissue. There was not very great 
increase of bile canaliculi, but much green inspissated bile could 
be seen situated between or in the hepatic cells, which on the 
whole contained relatively little fat. The gall-bladder contained 
a moderate amount of clear, almost colourless fluid. The 
common bile-duct was unfortunately not examined. There was 
no perihepatitis. The spleen, uniformly enlarged, weighed 
20i oz. ; on section its substance seemed rather firm, but other- 
wise normal ; the microscope showed increase in fibrous tissue, 
and considerable deposit of pigment in some of the trabeculae. 
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The lymph-glands, especially those at the hilum of the liver, 
were somewhat enlarged and much pigmented. 

Amongst the points in regard to Hanot^s disease which this 
case illustrates, are the following: — (1) In some cases of long 
duration the cirrhosis may be said to become almost " atrophic," 
instead of ^' hypertrophic," whilst the contraction of the newly 
formed fibroid tissue and the nodules representing an attempt 
at compensatory hyperplasia of the gland-cells, may give the 
surface of the liver an almost " hobnail " appearance, as in 
ordinary cirrhosis. (2) The fibrosis, though more regular than 
in many cases of ordinary cirrhosis, is not purely " unilobular " 
in distribution. (3) The growth of the patient's whole body 
may be stunted when the disease commences in early childhood. 
(4) The enlargement of the spleen, especially in children, may 
be so great as to constitute the most striking clinical feature of 
the case. (5) The case further illustrates the occasional 
tendency to Hanot\s disease in different members of the same 
family. It is worth mentioning that the child's mother was a 
drinker, just as the mother in Dr. A. W. Fox's case was.^ 

Amongst the occasional features of the disease, which my case 
did not illustrate, are the clubbing of the fingers and various 
trophic disorders of the extremities which have been sometimes 
noted in patients with biliary cirrhosis and other forms of 
chronic hepatic disease.- 

Pathogeny. — In the cases of biliary cirrhosis without, as in the 
cases with, cholelithiasis, I believe the cirrhosis is due to (1) 
chronic or subacute cholangitis, and possibly temporary attacks 
of acute cholangitis or acute exacerbations of chronic cholangitis;'^ 
(2) obstruction to the outflow of bile. In these cases, however, the 
obstruction must be in the minute bile-ducts, and is probably due 
to the cholangitis. This affords an .explanation for the remissions 

* Loc. cit. 

- Vide Gilbert and Lereboullet, " Le Doigt Hippocratique dans les Cirrhosea 
biliaires," ' Gazette hebdom./ January 2nd, 1902. These authors think that a 
toxaemia from the cholangitic disease plays a great part in the production of 
the clubbed fingers and of an arthropathy which they term " biliary rheuma- 
tism," but they also think that there is an " individual element " of importance 
in these cases, not every one being equally liable to get clubbed fingers from the 
same cause. 

' Many French authors insist on an infection of the gall-ducts as the main 
etiological factor both in biliary cirrhosis and in chronic " simple jaundice " 
without cirrhosis. Vide Lereboullet, op. cit. 
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and exacerbations of the jaundice and other symptoms in the 
disease. If there is a condition of chronic cholangitis of the 
large and medium-sized ducts, one can understand that a few of 
the smaller ducts may be likewise more or less constantly 
affected, and, owing to some of the minute channels being always 
blocked, the persistence of a certain degree of permanent jaun- 
dice becomes intelligible. During exacerbation of the cholan- 
gitis a larger number of the minute bile-ducts will become 
blocked, and a temporary increase of the jaundice and other 
symptoms will be the natural result. This process may be com- 
pared to what takes place in chronic bronchitis. A certain 
amount of bronchial catarrh may exist without giving rise to 
much trouble, and urgent' symptoms may only occur during 
exacerbations of the disease, when many of the small bronchial 
tubes become affected as well as the large ones. I do not 
mean to say that either the cholangitis or the bronchitis 
must necessarily be solely due to the local presence of microbes. 
One can quite well imagine that an irritation of excretory 
origin may cause the inflammation and the exacerbations of 
inflammation in either disease. In some subjects dietetic or 
metabolic disturbances almost certainly give rise to attacks 
of bronchitis or exacerbations of chronic bronchitis, and in 
such persons the bronchitis may be due to irritation of the 
epithelium from the altered quality of blood nnd the resulting 
abnormality in the bronchial secretion. 

Rolleston, who has specially insisted on the probable excretory 
origin of the cholangitis, suggests that the latter may be due 
to a poison reaching the small bile-ducts by the blood, as in 
experimental poisoning by toluylendiamine. He aptly terms the 
disease commencing in the biliary radicles a ''descending 
cholangitis," and thus distinguishes it from " ascending cholan- 
gitis" — that is, an inflammation of the bile-ducts spreading 
upwards from the duodenum. If this supposition of an excre- 
tory and descending cholangitis be correct, as it probably is for 
some cases, the cholangitis and pericholangitis, which give rise 
to the cirrhotic changes spreading from the small bile-ducts, 
may be compared to the inflammation of and around the capsules 
of Bowman in scarlatinal nephritis (likewise doubtless an 
" excretory inflammation ") ; the resulting biliary cirrhosis may 
be further compared to chronic interstitial nephritis following 
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scarlatina.^ In both cases, moreover, one must suppose that the 
resulting cicatricial changes need not necessarily be progressive 
in character; certain clinical phenomena are thus explained 
(see later in regard to the occurrence of chronic jaundice 
without obvious changes in liver or spleen). 

Be this as it may, there can scarcely be a doubt that unwhole- 
some substances taken in food or drink, or for some special 
purpose, and auto-intoxication due to abnormal conditions of 
the digestive organs, may be factors in the production of biliary 
cirrhosis, as in that of ordinary cirrhosis. It seems to me, 
moreover, that the question of drugs being excreted by the 
liver suggests the possibility of further useful drug-treatment 
being discovered for cases of cholangitis and biliary cirrhosis. 
Some drug may be discovered which, during the process of its 
elimination from the body, exercises as salutary an effect on 
abnormal conditions of the bile-ducts as chlorate of potash when 
taken internally does on certain abnormal conditions of the 
mouth and fauces ; the action of urotropin in certain disorders 
of the urinary passages may likewise be borne in mind. 



Family tendency to biliary cirrhosiff {Hanot's disease). 

A sister of J. S — , the patient 2 to whom I have already 
alluded, was likewise affected. J. Dreschfeld^ met with the 
disease in two brothers, one of whom was a drinker and the 
other temperate. Osier* mentions two brothers affected with 
the disease. Boinet* wrote of a family in which the father and 
two children had biliary cirrhosis, and three other children had 
enlarged spleens. J. Finlayson® speaks of three brothers and a 
sister, two of whom had biliary cirrhosis, one had enlargement 
of the liver and spleen with icterus, and one had slight jaundice. 

' This comparison further illustrates how in a glandular organ, such as the 
liver or kidney, inflammation around the minute blood-vessels and inflammation 
around the duct-radicles are likely to accompany each other as indistinguishable 
parts of a common process. 

' * Trans. Path. Soc./ 1895, loc. cit. 

' ' Medical Chronicle,' April, 1896, p. 19. Quoted by Rolleston, * Encyc. 
Med.,' loc. cit. 

* * Principles and Practice of Medicine,' fourth edition, p. 574. 

* ' Arch. gen. de Med.,' April, 1898, p. 385. Quoted by Rolleston, loc. cit. 
« ' Glasgow Hospital Reports,' 1899, vol. ii, p. 39. 
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Hasenclever^ has recorded an instance of three members of one 
family, a boy and two of his sisters, having typical biliary 
cirrhosis. There is therefore no doubt whatever that a family 
tendency to biliary cirrhosis is occasionally met with.- In the 
same way a special proclivity to ordinary attacks of catarrhal 
jaundice occurs in some families,"^ and in others there is a special 
tendency to cholelithiasis. 

If one admits the existence of a diathesis which consists in a 
tendency to non-suppurative cholangitis (whether descending 
or ascending, and whether due to the local presence of microbes 
or not), and if one admits that this diathesis may run in 
families, the mutual relation of tendencies to simple attacks of 
catarrhal jaundice, to the more chronic " simple cholaemia " 
(with or without actual jaundice) of French authors, to chole- 
lithiasis, and to biliary cirrhosis, becomes evident, and an ex- 
planation is afforded for the occasional occurrence of these 
different types of biliary disease in different members of the 
same family.* 

The enlargement of the spleen in biliary cirrhosis. 

Various explanations have been offered for the association of 
enlargement of the spleen with hepatic cirrhosis. Formerly 

» * Berl. klin. Woch.,' 1898, No. 45, p. 997. 

2 In Hindoo families about Calcutta a cirrhosis, which from histological 
examination was supposed by Paltauf and Kundrat, of Vienna, to be a form of 
biliary cirrhosis, is common among infants, and has been noted to attack 
several children in the same family (cf . Gibbons, " The Morbid Anatomy and 
Pathology of the Form of Biliary Cirrhosis which occurs in Children in India,'*' 
read at the Indian Medical Congress, Calcutta, 1894 ; also Manson, * Tropical 
Diseases,' 1898, p. 379). There have perhaps also been instances of the ordinary 
type of hepatic cirrhosis occurring in different members of the same family, and 
apart from any influence of alcohol. F. W. JoUye (* Brit. Med. Joum.,' April 
23rd, 1892, p. 858) speaks of a brother and sister being affected by hepatic 
cirrhosis, which seems to have been of the ordinary type ; and though there was 
no history of alcohol, both the children had indulged inordinately in vinegar. 
R. P. Howard (* Amer. Joum. Med. Sci.,' October, 1887, p. 350) gives the case of 
a girl aged nine years dying of what seems to have been a biliary type of 
cirrhosis, whose brother died six years later, when about ten years old, of what 
seems to have been the ordinary type of cirrhosis. 

^ H. Benedict (* Deut. med. Woch.,' April 17th, 1902) describes what seems 
to be a variety of this fairly common ** family disposition " to jaundice — namely, 
a special liability, affecting two sisters, to suffer from jaundice during preg- 
nancy. 

'' Of. Lereboullet, loc. cit. 
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the enlargement of the spleen was generally believed to be the 
result of congestion from obstruction in the liver to the portal 
circulation. R. Oestreich^ pointed out that, in most cases, the 
enlarged spleen was soft, quite different from the hard spleen 
of passive congestion from heart disease. He considered the 
enlargement as mainly due to a hyperplasia of the splenic pulp, 
which he ascribed to irritation. Ziegler" says that, though the 
splenic enlargement is usually regarded as due to chronic 
venous engorgement, the pulp is fairly soft and not so dark red 
as in the spleen of simple passive congestion. In a previous 
study '^ I came to the conclusion that an auto-intoxication, 
caused by the hepatic disease, is probably the chief cause of the 
splenic enlargement. In biliary cirrhosis the enlargement of 
the spleen is generally more marked than in ordinary cirrhosis, 
and it is generally relatively greater in children than in adults. 
Gilbert and Lereboullet* think that the enlargement is due 
partly to passive congestion and partly to a direct infection from 
the liver by the blood, favoured by temporary stagnation of the 
blood in the splenic vein. It has been suggested that both the 
liver disease and the splenic enlargement are due to the same 
cause — namely, a condition of toxaemia from abnormal absorption 
from the alimentary canal. 

In splenic anaemia (including Banti\s disease) it has been 
urged that the splenic disease causes the hepatic cirrhosis 
(which sometimes supervenes at a later stage of the disease) by 
setting up a condition of toxaemia. There is, however, no 
reason for believing that, in the cases of biliary cirrhosis which 
we are now considering, the splenic condition is the cause of 
the cirrhosis. Even when tnilargement of the spleen precedes 
the physical signs of the hepatic cirrhosis, it seems more pro- 
bable that a condition of cholangitis, preceding the cirrhosis, 
gives rise, after the manner of an infectious disease, to the 
splenic enlargement. Many cases of chronic, sometimes con- 
genital, jaundice with enlarged spleen, but apparently without 
cirrhosis of the liver, have been described under the heading 

* * Virchow's Arch./ 1895, vol. cxlii. 

- * Special Pathological Anatomy/ English edition by McAlister and Cattell, 
from eighth German edition, p. 114. 

3 " The Cause of Splenic Enlargement in Cases of Hepatic Cirrhosis/* ' Edin- 
burgh Medical Journal/ December, 1897. 

■• * Comptes Rendus de la Soc. de Biologic,* Paris, March 30th, 1901, p. 375. 
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"Ictere chronique splenomegalique," by Lereboullet^ and 
others. 

It must be remembered that in certain individuals, particu- 
larly in children, a chronic enlargement of the spleen may be 
caused by a temporary feverisli or toxaemic condition, which 
would not be sufficient to cause splenic enlargement in most 
persons. A tendency to enlargement of the spleen, and some- 
times of the lymphatic tissues in general, from slight causes may 
occur in several members of a family. Such a special " tissue 
proclivity *' might account for there being certain families in 
which sevei'al members have chronic enlargement of the spleen 
and suflFer from persistent slight jaundice or occasional attacks 
of jaundice.^ It has been suggested that the affected members 
of these families are examples of splenic anaemia (Banti's 
disease), and that the hepatic symptoms are secondary to the 
splenic disease. Strongly against this view is what I believe to 
be a fact, namely, that in none of these cases has undoubted 
splenic anaemia been known to supervene, whereas the slight 
enlargement of the liver noted in some of the cases, and the 
attacks of jaundice and fever, suggest the existence of recurrent 
exacerbations of cholangitis threatening to set up actual biliary 
cirrhosis. 

^ Loc. cit. 

' A family series of such cases was described by Dr. Claude Wilson (' Trans. 
Clin. See. London/ vol. xxiii, p. 162, and vol. ipcvi, p. 163). A family series of 
similar cases is published by Dr. J. A. Arkwright (' Edinburgh Medical Journal/ 
January, 1903, p. 52), consisting of father, one son, and one daughter, in a non- 
malarial country, with considerably enlarged and hardened spleens, persistent 
slight jaundice, and occasional attacks of fever, vomiting, and temporary 
increase of the jaundice. In both a mother and her son, shown by Sir Thomas 
Barlow and Dr. H. Batty Shaw at the Clinical Society of London (May 23rd, 
1902), there was splenic enlargement and a slight degree of persistent jaundice, 
but the mother, owing to the enlargement of the liver, probably had actual 
biliary cirrhosis. Amongst the cases of " ictere chronique splenomegalique " 
described by Lereboullet (loc. cit., pp. 447 — 464) there are some family groups 
comparable to these. As illustrating the possible toxic or " haemo-hepato- 
genous " origin of exacerbations of jaundice in some cases of " ictere chronique 
splenomegalique/' a paper by Bettmann in the 'Miinchener medicinische 
Wochenschrif t ' (June 5th, 1900, p. 791) may l>e referred to. He describes the 
case of a merchant, aged 29 years, with a large spleen, and moderate jaundice 
from early childhood ; there are occasional exacerbations of symptoms, and 
there has been at least one attack of paroxysmal hfiemoglobiniuia, the latter 
proving the occurrence of excessive hfiematolysis. 
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From what I have said, it is evident that I am against any 
classification of biliary cirrhosis according to the relative size of 
the spleen in different cases. Thus I would not adopt the 
French division into cases of cirrhose biliaire "splenomegalique" 
or " hypersplenomegalique/^ and cirrhose biliaire '^ microsple- 
nique '' or " asplenomegalique," though there have been excep- 
tional cases of biliary cirrhosis without splenic enlargement.^ 

Congenital biliary cirrhosis, and the relation of biliary 
cirrhosis to congenital abnormalities of the bile-ducts. 

In cases generally termed " congenital obliteration of the 
bile-ducts/^ such as those collected by Dr. John Thomson ^ and 
those described by later writers, a biliary cirrhosis of the liver 
seems always to be present. The occasional family tendency to 
the disease is very remarkable. Thomson^ writes: "The parents 
of the patients seem generally to have been healthy people, 
and yet, in a considerable proportion of the cases, it is found 
that they have previously had one or more infants similarly 
affected. Instances are on record where as many as seven or 
even ten cases of infantile jaundice, apparently of this nature, 
have occurred in one family.^' 

In regard to the pathogeny of these cases, in most instances 
the lumen of some portion of the bile-ducts is found completely 
obliterated, but in some cases no evident obstruction to the out- 
flow of bile can be discovered. The exact site of the oblitera- 
tion, when present, varies indefinitely. Thomson says that in 
at least one instance (Bouisson) of the disease a gall-stone was 
found, and this does not seem very surprising when we con- 
sider the more or less dependence of cholelithiasis on diseased 
conditions of the bile- ducts. RoUeston and Hayne * record an 
instance of the disease in a child who lived six months, and 
give references to cases not to be found in Thomson's mono- 
graph. They suggest that the disease is primarily started by 
poisons derived from the mother, and conveyed to the liver of 

1 Cf . LerebouUet, loc. cit., p. 418, Case 56. 

2 ' On Congenital Obliteration of the Bile-ducts/ Edinburgh, 1892. 
' Allbutt's * System of Medicine,' vol. iv, 1897, p. 253. 

"• "A Case of Congenital Hepatic Cirrhosis with Obliterative Cholangitis 
(Congenital Obliteration of the Bile-ducts)," * Brit. Med. Journ.,' March 30th, 
1901, p. 758. 
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the foetus, and that a mixed cirrhosis and cholangitis are 
thus set up. This cholangitis, they say, by descending to the 
larger (extra-hepatic) bile-ducts induces an obliterative cholan- 
gitis analogous to obliterative appendicitis. In exceptional 
instances, they think, the obliterative cholangitis might 
be delayed and come on much later, such an event per- 
haps bringing Treves' case ^ (jaundice of sixteen years' dura- 
tion from obliteration of the channel of the common duct, 
operated successfully in a girl of 19 years) into line with the 
others. 

Since Rolleston and Hayne's paper, interesting communica- 
tions have appeared on the same subject by J. E. Blomfield,* 
G. Parker,^ and J. A. Arkwright.* Arkvvright records a series 
of fourteen cases of icterus neonatorum amongst the fifteen 
children of one mother. Death occurred in ten of the cases. 
The four survivors were rather weakl}'^ but lost their jaundice 
after a few weeks to several months. The mother herself had 
suffered from jaundice at the age of 4 years. It is remarkable 
that in the survivors no hepatic disease appears to have re- 
mained. However, F. J. Smith ^ has reported a case in which 
an infant recovered from icterus neonatorum in a fortnight, but 
developed bib'ary cirrhosis and died at the age of 4^ years. 
Moreover, the case of the girl J. S — , which I recorded, may 
really belong to the category of congenital cholangitis and 
biliary cirrhosis, for she was supposed to ' have been more or 
less jaundiced all her life, and died of biliary cirrhosis at 14 
years of age. 

Another clinical group of cases must here be alluded to. I 
have to thank Dr. A. Hall for kindly telling me about a remark- 
able case of congenital jaundice, described by H. A. Mason,® in 

* * Practitioner/ January, 1899. Judging from Treves' account of the pro- 
gress of the case, the patient perhaps had some degree of biliary cirrhosis as 
well as the obstruction in the common bile-duct, for which the operation was 
successfully performed. 

*- ' Brit. Med. Joum.,' May 11th, 1901, p. 1142. 
» * Lancet,' August 24th, 1901, p. 520. 

* * Edinburgh Med. Journ.,' August, 1902, p. 156. 

* • Trans. Path. Soc. London,' 1890, vol. xli, p. 154. 

6 'Quarterly Medical Journal,' November, 1902, vol. xi, p. 40. At the same 
meeting of the Sheffield Medico-Chirurgical Society at which Mason showed 
his case, Dr. W. T. Cocking showed a woman, fifty years old, in whom jaundice 
has been present since the age of three weeks, when it first appeared. No 
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a girl 13 years of age. She is fairly well grown, though some- 
what backward for her years, and is without physical signs of 
disease in any of the thoracic or abdominal organs. The liver 
and spleen seem not to be enlarged. The faeces are said never 
to have been " clay- coloured," but the urine gives a slight 
(rmelin's reaction. The child's conjunctivae (according to the 
mother) were yellow when she was three days old. It seems to 
me, in the light of the above-mentioned cases, that Mason's case 
can be best explained on the supposition that from intra-uterine 
cholangitis or primary developmental abnormality one (or more) 
of the intra-hepatic ducts has been blocked, or never was 
pervious. This would account for the persistent jaundice, and 
if only a small part of the whole gland is blocked no obvious 
enlargement of the liver or spleen need be expected ; it would 
also account for the faeces being well coloured. Several cases 
described by French authors as " cholemie simple " and 
" ictfere chronique acholurique " are of congenital origin, and 
probably of the same nature as Mason's case. In these cases 
the serum from a blister gives a Gmelin's reaction, but the 
urine is said generally to be free from bilirubin, though it may 
give a positive reaction during exacerbations of the jaundice. 
The liver and spleen are not necessarily enlarged, but one or 
both of these organs may be somewhat enlarged, at least during 
exacerbations of the jaundice. Widal and Ravaut^ recently 
showed a man, 29 years of age, with congenital jaundice of this 
kind. The general health was well maintained. The urine 
was free from bilirubin, but contained urobilin. The faeces 
were well coloured. The serum from a blister gave a distinct 
Gmelin's reaction. I have at present under my notice a case 
which is clinically similar to these cases, except that the 
jaundice seems not to be congenital, but only of four or five 
years' duration. The patient is a girl about 18^ years of age. 

pruritus or xantlioma. The liver is slightly enlarged, and a dilated gall-bladder 
can be felt. The spleen is not obviously enlarged. The faeces are little if at all 
paler than natural. The urine is high-coloured and gives a faint Gmelin's re- 
action. A child of the patient, bom when she was forty -five years old, was 
healthy at birth, but developed jaundice after four weeks, and died at the age 
of fifteen weeks. Dr. Cocking, to whom I am indebted for permission to refer 
to the case, will shortly publish a full account. (The account appeared in the 
'Quarterly Medical Joiumal,* February, 1903, p. 104.) 
1 Soc. Med. des H6pitaux,' Paris, November 2l8t, 1902. 
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Her blood-serum gives a definite slight Gmelin's reaction, and 
her urine, sometimes at least, also gives a faint one. Her faDces 
are well coloured. There is no obvious enlargement of liver or 
spleen. The girl is fairly well grown and plump, but temporary 
moderate pyrexia has been observed, and there is a tendency 
to bleeding from the nose and gums. I suspect that this case 
is of the same nature as Mason's and the French cases, though 
it is not congenital. 

After this short digression I must return to the subject of 
congenital biliary cirrhosis. On the whole it seems that 
Rolleston and Hayne's case, and a number of the cases termed 
^•' congenital obliteration of the ducts," are examples of biliary 
cirrhosis due to a non-suppurative cholangitis,^ just as the 
typical cases of Hanot's disease are. The peculiarity of the 
cases in question consists in the intra-uterine, or very early 
onset of the disease, and intra-uterine disease may in the bile- 
ducts, as in other parts of the body, give rise to secondary 
malformation and arrest of development. 

Surely, however, it is quite probable that some of the cases 
of "congenital obliteration of the bile-ducts" are due to 
primary developmental malformation. In cases of congenital 
valvular disease of the heart we know that it may sometimes be 
difficult or even impossible to distinguish what is primary 
developmental malformation from the malformation and 
arrested development resulting from intra-uterine endocarditis ; 
in the question of congenital obliteration of bile-ducts the same 
difficulty must arise. Needless to say, a decided family 
tendency to the latter condition, such as has been occasionally 
noted, implies the occurrence of what we may term a congenital 
" functional," if not organic malformation,- — that is, the occur- 
rence of a *' potential " disease leading afterwards to organic 
changes. More light will doubtless be thrown on the subject 
by subsequent observations. 

In the so-called " congenital cystic disease " of the liver a 
striking microscopical feature is the excess of fibrous tissue in 

' Doubtless, however, obstruction in the large bile-ducts, when present, is to 
be regarded as one of the causes of the biliary cirrhosis in these cases. 

2 In regard to possible relationship between hepatic cirrhosis and other 
chronic diseases on the one hand and developmental abnormalities on the other, 
cf . Hastings Gilford, " The Primary Disorders of Growth," ' Lancet,' 1900, vol. 
i, p. 1643. 
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the interlobular spaces. The distribution of this " congenital 
fibrosis" may be similar to that of the fibrosis in Hanot^s 
disease^ and it may therefore be suggested (for the liver as for 
the kidneys) that at least some cases of congenital cystic 
disease are the result of an attack of inflammation during intra- 
uterine life, from which the foetus recovered. The very sharply 
defined margins of the fibrous patches between the hepatic 
lobules constitute, however, an objection to the inflammation 
theory, and point to the disease being a congenital adeno- 
cystomatous growth of the biliary ducts. Moreover congenital 
cystic disease of the liver has been found associated with con- 
genital cystic disease of the kidneys and other .organs, and with 
cleft palate and many other congenital malformations. 

December 2nd, 1902. 



12. A new pathogenic diphtheroid microbe — Bacterium muris. 
By E. Klein, F.R.S. 

This microbe was derived from the hepatised lung of the 
white rat, and in morphological and cultural respects is related 
to the true diphtheria bacillus. Of two adult white rats which 
had been kept for some weeks in the same cage in the 
laboratory, one became spontaneously ill, and several days 
after was found dead. At the post-mortem the following con- 
dition was found : — One lung was almost completely hepatised ; 
the other showed several patches of consolidation ; in both 
lungs were petechias ; the spleen and the liver were congested; 
the small intestine much congested, filled with sanguineous 
mucus and numerous gas-bubbles. 

Film specimens made of the inflamed lung tissue showed 
numerous large and small clumps of cylindrical, thready bacilli, 
which, stained in methylene blue, show very pronounced meta- 
chromatism. In sections through the hardened lung the 
diseased parts showed the alveoli and infundibula filled with 
masses of fibrinous exudation, filled with leucocytes and red 
blood-corpuscles, and in these parts were found continuous 

11 
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masses of the above bacilli. Cultures made with traces of the 
diseased lung tissue produced pure growths of the same bacilli ; 
the same result was obtained by culture of the heart's blood. 

The second (companion) rat died eighteen days later, and on 
post-mortem examination showed the identical appearances and 
the identical bacteriological result. The microbe in question is 
closely related to the Klebs-Loeffler bacillus both in morphology 
and in the appearances of the culture in the different media. 
It stains well after Gram, gives positive Neisser, and when 
stained in methylene blue shows metachromatic granules ; some 
rods contain bright red globules. In glucose broth the microbe 
forms distinct acid. Injected into rats and guinea-pigs the 
microbe proves distinctly pathogenic; but a general infection 
with lethal end has not been achieved as yet. Large or small 
doses injected subcutaneously cause always the same local effect 
— viz. a firm tumour is produced in a few days after; this 
tumour increases considerably in size during the next ten or 
fourteen days, and either gradually disappears again or is 
transformed into an abscess. In the tumour and in the abscess 
the microbe is present in large numbers, as shown by film 
specimens and culture. 

That our microbe, notwithstanding its great affinity in mor- 
phological and cultural respect and in respect of pathogenicity 
to the diphtheria bacillus, is really different from this latter is 
conclusively shown by experiments made with diphtheria anti- 
toxin, for this has no neutralising power whatever when, 
previous to injection, it is mixed with a dose of the culture of 
the microbe. Animals injected with a mixture of the culture of 
the microbe and 400 or even 600 units of diphtheria antitoxin 
develop precisely the same local tumour abounding in the living 
microbes as does the culture alone in the control animals. 
Besides, adult rats, such as answer in a positive manner to the 
injection of our microbe, are refractory to even very virulent 
diphtheria bacilli. On account of the microbe being derived 
from the rat I propose for it the name " Bacterium murisJ' 

January 20th, 1903. 
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13. A " diphtheroid " bacillus isolated from the uterus in two 
cases of puerperal fever. 

By Alexander C. R. Foulerton and W. F. Victor Bonnet. 
(From the Bacteriological Department, Middlesex Hospital.) 

In the course of a series of cases in which a bacteriological 
examination of the contents of the uterus has been made after 
childbirth at full term and after miscarriage we have on two 
occasions isolated a bacillus which, from its morphological 
characteristics, may be included in the so-called " diphtheroid " 
group. 

The clinical history in the two cases from which we isolated 
this bacillus, and the circumstances under which it was isolated, 
were briefly as follows : 

Case 1. — The patient, a multiparous woman, had passed 
through a normal confinement, but on the fourth day afterwards 
there was a sudden rise of temperature with some headache. 
The lochia were somewhat offensive, the uterus was tender on 
abdominal palpation, the temperature ranged between 103° and 
104° F. 

With the use of intra-uterine douches the temperature fell 
on the seventh day after the confinement, and the patient made 
a good recovery. On the fifth day after confinement a series of 
culture tubes were inoculated from the fundus of the uterus, and 
another series from the vagina. A pure culture of the bacillus 
referred to was obtained on all the tubes inoculated from the 
cavity of the uterus. From the contents of the vagina four 
species of bacteria were isolated : (1) a bacillus identical with 
that found in the uterus, (2) a species of coccus which re- 
sembled Staphylococcus pyogenes alhus, and (3 and 4) two 
species of bacilli which grew freely on gelatine at a temperature 
of 22° C. without liquefying the medium, which stained by 
Gram's method, but which we failed to identify as belonging 
to any species with which we are familiar. 
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Case 2. — ^This patient had a miscarriage during the second 
month of her pregnancy. Pyrexia developed a few days after 
the miscarriage and continued for several weeks ; the tempera- 
ture ranged between 104° and 105° F. at the time when the 
cultures were obtained. The patient made a alow recovery. 
On the fourteenth day after the miscarriage a series of tubes 
were inoculated from secretion in the cervical canal, the material 
being taken from as high up as possible. Two species of bacilli 
were obtained on the tubes inoculated : (1) an organism identical 
with that isolated in pure culture from the cavity of the uterus 
in the first case, and (2) a short bacillus which grew freely on 

Fio. 12. 




Culture on blood-serum ; 72 hours' growth at 37° C. x 750. 

gelatine at a temperature of 22°C. without liquefying the medium, 
and stained by Gramas method. In the case of this organism 
again we failed to identify the exact species. 

The special organism which we isolated in these two cases has 
a definite morphological resemblance to B, diphtherise, and 
evidently belongs to the " group " of which the latter organism 
is the best known type. 

Morphology,— The morphology of the bacillus varies con- 
siderably according to the medium on which it is grown. 

On inspissated horse serum, — The general morphology of the 
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organism corresponds closely with that of B. diphtherias when 
growing on the same medium, except that the rods are, speaking 
generally, rather coarser and larger. The organism appears as 
shorter or longer rods, which either present a beaded appearance 
or stain equally throughout their length; "coccal," ^^pear- 
shaped,'* and " Indian-club ^' forms are also found. This 
description applies to cultures of from twenty-four to seventy- 
two hours* growth at 37° C. 

On nutrient agar. — The morphology is very irregular, and 
cultures of twenty-four hours' growth on this medium show a 

Fia. 13. 




Culture on agar ; three months' growth, x 750. 

Note. — The preparations from which the photographs were taken had 
been stained by Gram's method without the use of a counter-stain. 
As the portions of the bacillus between the granules tend to become 
decolourised by the alcohol, the " coccal " appearance of the pre- 
paration is slightly exaggerated. 

variation of form similar to that which may be seen in old 
cultures of B. diphtheriae when growing on horse serum. Thus 
there are " Indian-club " forms, short, oval, and spherical forms, 
long, beaded forms which when stained by Gram's method appear 
as short chains of cocci, there are " spindle " forms, bulky, 
" pear-shaped " forms, and, in short, every possible variation. 

In pepton heef broth variation of form is less marked than 
on agar, and cultures show a predominating number of rods 
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which stain evenly ; but beaded, oval, and spindle-shaped forms 
may V>e seen. 

In cover-glass specimens which have been prepared and 
stained in the ordinary way the general grouping of the bacilli 
resembles that seen in a similar preparation of B^ diphtheriae, 
— that is to say, there is a tendency for the rods to be massed 
together in small clumps, and to present a palisade arrange- 
ment. The bacillus is non-motile. Spore formation has not been 
observed. 

Staining characteristics. — The bacillus stains well with the 
ordinary aniline dyes, and retains the stain with the methods of 
Gram and Claudius. With Loeffler's methylene blue the 
presence of deeply staining granules is well marked. Contrast 
staining was not obtained with Xeisser's method. Xo portion 
of the organism is acid-fast. 

Cultural characteristics, — Growth occurs most freely at a 
temperature of about 37° C. At 22° C. growth is feeble and 
uncertain, and frequently does not occur. Growth occurs under 
both aerobic and anaerobic conditions, but more freely under 
the former. 

On gelatine at 22° C. — Growth is very slow, scanty, and un- 
certain ; after a week's incubation there may be a few small, 
white, opaque, circular colonies on the medium. 

On nutrient pepton agar. — In a smear culture at 37° C. 
growth appears after twenty-four hours as a fine layer of con- 
fluent growth, slightly raised above the surface of the medium, 
and having on the surface the appearance of ground glass. In 
a culture in which the growth has been very lightly rubbed out, 
delicate, isolated colonies with a dull surface, like that of 
ground glass, are seen. At 22° C. the amount of growth on 
agar is very scanty after one week's incubation. 

The addition of glucose or maltose to the medium has 
apparently no influence on growth ; the addition of glycerine 
has, if anything, a slightly inhibitory effect. 

071 inspissated horse serum. — Growth on this medium resembles 
that obtained on agar, but is rather more active, and the result- 
ing layer is rather more opaque. 

In pepton heef broth at 37° C. growth is comparatively slow. 
After forty-eight hours' incubation there are a number of very 
fine, sand-like granules at the bottom of the tube, together with 
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more or less filmy-looking debris. The broth above the deposit 
remains quite clear. The broth shows the presence of a distinct 
trace of indol after six days* incubation. 

With neutral litmus glucose pepton broth there is no colour 
reaction after six days' incubation at 37° C. 

In faintly alkaline litmus milk growth occurs, but there is no 
obvious alteration of the medium after ninety-six hours' incuba- 
tion at 37° C. 

On natural potato fairly free growth occurs, showing itself 
as a fine, spreading, moist-looking layer. 

Thermic death-point. — The organism survives exposure to 
moist heat at a temperature of 65° C. for ten minutes, and is 
destroyed by an exposure of the same duration at a temperature 
of 70° C. 

Pathogenicity. — The culture obtained from the first case was 
tested on guinea-pigs, rats, mice, and rabbits ; but no obvious 
pathogenic effects were produced, either generally or in the 
way of local reaction, when the organism was injected into the 
subcutaneous tissue. 

Similar negative results were obtained from the culture grown 
from the second case. 

Whilst we think that, because of its general morphology and 
cultural characteristics, this organism may conveniently be 
placed in the same group of bacilli as that to which B. diphtheriae 
belongs, it is at the same time easily distinguished from that 
organism by, amongst other points, its somewhat larger size, the 
absence of any pathogenic action on the guinea-pig, and the 
non-occurrence of acid in cultures grown in glucose pepton 
broth for several days. 

It seemed probable that the bacillus was pathogenic in the two 
cases from which we isolated it, although, of course, we have no 
direct proof that this was so. We have not met with any other 
organism of this group in any other of the cases in which we 
have examined the contents of the uterus itself under similar 
conditions. But we have on several occasions found a somewhat 
similar bacillus in the secretion of cases of catarrh of the cervical 
canal. 

The only reference bearing closely on the subject which we 
have been able to find is in a paper by Haultain,^ of Edinburgh, 

* Haultain, * Transactions of Edinburgh Medical Society/ vol. xxii, p. 189. 
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who described the finding of B, diphtherue itself in the uterus 
after confinement. Haultain does not give in his paper any details 
of the steps taken to identify B. diphtheriss in this case ; but he 
has been so good as to supply us privately with the information, 
and it would appear that the identification of the organism was 
a satisfactory one. In other cases in which J5. diphtherias has 
been found in the genital tract of puerperal women, the infection 
has been primarily a vaginal one with the formation of false 
membranes. 

It is not impossible that the bacillus which we have described 
is related to the so-called " diphtheroid " organisms which have 
been described as occurring in cases of noma vulvae. One of us 
has recently isolated a closely similar organism from a case of 
phagedena of the penis, and we have also met with a somewhat 
similar bacillus in a case of cancrum oris. 

January 20th, 1903. 



14. A specimen of congenital tuberculosis. 

By F. W. Andrewes. 

Authentic cases of congenital tuberculosis in human infants 
are so rare that every specimen should be placed on record. 
Nothing is now known as to the history and antecedents of 
the specimen shown. It was added to the museum of St. 
Bartholomew's Hospital some time between 1846 and 1862, i.e. 
at a time when the rarity and importance of the case would have 
escaped remark. No one seems to have paid any attention to 
it since. The specimen consists of an infant's thoracic viscera. 
The pulmonary artery has been injected with vermilion, which 
has penetrated all the capillaries of the lung ; the tracheal and 
bronchial glands are very much enlarged, and in a condition of 
caseation. Typical miliary tubercles are scattered through both 
lungs, and are well seen both on the cut surface and beneath the 
pleura. Microscopic sections of the lung and bronchial glands 
show the characteristic structure of tubercle. The only infor- 
mation vouchsafed in the old museum catalogue is that the infant 
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died shortly after birth. There is' no reason for doubting the 
truth of this. The organs are of the size natural to a child at 
birth ; they are not those of a child several months old. And 
fortunately the heart and vessels are present to confirm the 
statement. The foramen ovale is closed, but the ductus 
arteriosus, though closing, is still patent. The lungs are 
expanded. The specimen therefore contains internal evidence 
that the statement made concerning the date of death is correct, 
and it may fairly be concluded that the infant died not many 
days, and certainly not more than a week or two, after birth. 
Yet the tuberculous lesions in the mediastinal lymphatic glands 
are indisputably of much greater duration than this ; the great 
size of the glands, and the advanced caseation which they show, 
indicate a tuberculous process of many weeks, probably of at 
least a month or two's duration. The miliary tubercles in the 
lungs are more recent, but even these are probably of ante-natal 
date. It is much to be regretted that nothing is recorded of the 
condition of the mother and of the placenta. If the congenital 
nature of the tuberculosis be admitted, one point calls for com- 
ment. In post-natal infection primary tubercle of the bronchial 
and tracheal glands is so common, and so readily explained by 
inhalation of tubercle bacilli through the respiratory avenues, 
that it is somewhat of a shock to find a precisely similar primary 
focus, which must have originated long before the foetus had 
ever drawn a breath. Two paths of infection are possible. The 
bacilli may have gained access to the foetus from the placenta 
by the blood-stream ; in this event lodgment in the mediastinal 
glands must have been a pure accident. It seems more likely 
that from the placenta tubercle bacilli gained access to the 
liquor amnii,and thus passed into the mouth of the embryo. It 
is well established that a foetus frequently swallows amniotic 
fluid, and it is not difficult to believe that the fluid may have 
passed into the trachea. Such an explanation of the specimen 
brings it more into harmony with what is known to be the path 
of infection in such cases after birth. January 6th, 1903. 
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15. Two specimens of rare forms of congenital malformation of 

the heart. 

By F. W. Andrewes. 

These specimens have been in the museum of St. Bartholo- 
mew's Hospital, one for more than fifty, and the other for more 
than eighty years. Yet till now they have not been adequately 
dissected or described, so that they have all the interest and 
value of new specimens. The method employed in their dis- 
section has been to stitch up all incisions, so as to bring the 
heart as nearly as possible back to its original shape. The 
cavities are then exposed by cutting large rounded windows in 
the anterior walls of the ventricles, aorta, and pulmonary 
artery, and in the posterior walls of the auricles. In this way 
the cavities and orifices can be well displayed (with the sole 
exception of the aortic orifice). 

Case 1. Absent right auricula-ventricular orifice, with rudi- 
mentary right ventricle. Double left auriculo-ventricular orifice. — 
The heart is that of an infant which died at seven weeks. The 
greater part of the organ is formed by the left ventricle, which 
is thick- walled and capacious, and gives rise to a normal aorta. 
The right ventricle is a mere rudiment perched on the shoulder 
of the left ; its cavity is no bigger than a large pea, but the 
con us arteriosus, though small, is not so small in proportion. 
The pulmonary artery is small, but there is no pulmonary 
stenosis ; the valve shows three fragile cusps which are not 
adherent. The ductus arteriosus is so nearly closed that a 
bristle can only be passed part of the way along it. There is a 
small gap in the upper part of the septum ventriculorum. The 
foramen ovale is widely patent. The right auricle is of normal 
size, but has in its floor no trace of any auriculo-ventricular 
orifice, or any direct communication with the rudimentary right 
ventricle ; the vena? cava? opening into it are normal. The 
floor of the left ventricle, on the contrary, presents two distinct 
auriculo-ventricular orifices, nearly equal in size, and situated 
one behind the other. They are separated by a stout fibrous 
septum, and each has its own well-developed valve-curtains and 
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chordae tendineae attached to different papillary muscles. Both 
open into the left ventricle. Seen from above, the two orifices 
are distinct, but on the ventricular aspect there is some slight 
fusion of the valve-curtains. A conceivable explanation of this 
very rare condition may be hazarded. The primitive communi- 
cation between auricle and ventricle is divided into two by the 
coalescence of two prominences of connective tissue, which grow 
out, one from the front and one from the back of the originally 
single channel. The bridge thus formed is the " septum inter- 
medium " of His. The " septum superius " growing down from 
above and dividing the auricles, and the " septum inferius " 
growing up from below and dividing the ventricles, ought to 
fuse with the septum intermedium and complete the separation 
between the right and left cavities of the heart. If, by any 
chance, the superior and inferior septa became deflected and 
fused with the primitive heart wall to the right side, instead of 
with the septum intermedium, the condition shown in this 
specimen would be produced — a total absence of communication 
between the right auricle and ventricle and two orifices on the 
left, separated by the isolated septum intermedium. The number 
of cusps in the auriculo-ventricular valves in the specimen is 
too ill-defined to enable one to say with certainty that one is 
bicuspid and the other tricuspid. 

Case 2. Atresia of the conus arterios^is of the right ve^itricle 
by a stout mnscular septum, perforated only by a minute aperture, 
— The heart is that of an adult who survived to the age of 
28 years. It was added to the museum of St. Bartholomew's 
Hospital some time before the year 1831, and nothing is now- 
known as to the clinical history of the case. The two ventricles 
are nearly equal in size and in the thickness of their walls ; they 
contribute almost equally to the formation of the broad, blunted 
apex. There is a wide defect in the upper part of the inter- 
ventricular septum. Where the body of the right ventricle 
should pass into the conus arteriosus, it is separated from it by 
a muscular septum, at least a quarter of an inch in thickness, 
and continuous with the ventricular wall. The conus arteriosus 
is thus separated off as a distinct muscular chamber, triangular 
in shape, and with rudimentary columnje carneae in its walls. 
This chamber passes above into the pulmonary artery ; the 
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pulmonary orifice is small but not locally narrowed ; its valve 
presents only two cusps, scarcely thickened or coherent. The 
sole communication between the right- ventricle and the pulmo-s 
nary artery is by a minute rounded aperture in the abnormal 
muscular septum above mentioned. This aperture just admits a 
good-sized probe, and presents some calcareous deposit. A few 
partially calcified vegetations are present on the wall of the 
conus above it, and there are also some small vegetations on the 
tricuspid valve. The tricuspid and mitral valves are otherwise 
natural. The foramen ovale and the ductus arteriosus are un- 
fortunately not preserved in the specimen, so that their condition 
is unknown. But it is difficult to believe that the patient can 
have survived to the age of twenty-eight years without some 
other blood-supply to the lungs than that presented by the 
minute orifice in the muscular septum seen in the specimen. In 
spite of the evidence of secondary endocarditis, it is plain that 
this extremely rare form of pulmonary stenosis depends directly 
upon developmental abnormality, and not, as is believed to be 
the case in most instances of the condition, upon a foetal endo- 
carditis. January 6th, 1903. 



16. Occlusion of the innominate artery without subaeq^ient 

thrombosis. 

By H. Thursfield. 

The specimen (from a man aged 47) consists of that part of the 
arch of the aorta from which arise the three main branches. 
These are seen apparently normal in situation and size. The 
aorta was itself the seat of an aneurysm, the rupture of which 
had caused sudden death. The wall of the aorta is extensively 
diseavsed ; the endarteritis is, however, of a somewhat unusual 
character; it does not show the "atheromatous ulcers'' and 
calcareous plates which are so often seen in the walls of 
aneurysmal sacs, but presents an almost smooth surface slightly 
nodular, but without any distinct breach in the surface. The 
orifice of the left subclavian is surrounded by a slightly yellower 



DERMOID CYST OF THE INGUINAL CANAL. 147 

patch of endarteritis, but is widely open ; that of the left carotid 
is reduced to the size of a pin-head, though the artery itself 
remains of normal size and shows no traces of thrombosis. The 
same change has gone on to a further extent in the case of the 
innominate artery ; here there is not only no orifice at all to be 
seen on the aortic wall, but there is not even a dimple or pucker 
in the surface to betray the spot at which it was situated. Here 
again also the innominate artery has remained of a natural size, 
and there is no trace of clotting; a probe passes down to the. 
aorta without any obstruction. 

A case identical in nearly all respects was reported to the 
Society by Dr. Spencer Watson in the year 1868 (' Path. Soc. 
Trans.,* vol. xix, p. 170). The patient was aged 56, and three 
years before death it had been noted that the left radial pulse 
was smaller than the right. The patient died in an attack of 
angina. At the post-mortem examination it was found that 
" the orifice of the left subclavian artery was completely closed, 
though its canal was pervious up to the point of origin from 
the aorta.*' 

The two points of interest which present themselves in these 
cases are — ^first, the nature of the endarteritis which can thus 
close up a large orifice in the wall of the aorta ; and secondly, 
the reason why the blood between the orifice and the first 
branch did not coagulate. In respect of the endarteritis, I 
suppose it must be considered as a form of obliterating endar- 
teritis, though one is more familiar with this in smaller arteries 
than the innominate and subclavian.' With regard to the second 
point, I cannot advance any explanation for the absence of 
thrombosis. December 2nd, 1902. 



17. Dermoid cyst of the inguinal canal. 

By Herbert J. Paterson. 

This cyst was removed from the inguinal canal of a gentleman 
aged 35. A swelling, thought to be hernial, had been noticed 
in the right inguinal region for five years. Three weeks before 
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I saw the patient the swelling had suddenly become painful, 
and an attempt had been made to reduce it under an anaesthetic. 
The swelling was elastic, oval in shape, about three inches in 
length, with its long axis in the line of the inguinal canal. It 
extended somewhat inwards over the front of the pubic bone. 
The external abdominal ring was large, readily admitting the 
tip of the finger, which impinged upon the swelling lying appa- 
rently in the inguinal canal. On cutting through the aponeu- 
rosis of the external oblique muscle, an opaque whitish swelling 
was exposed. The swelling was incised, and thick pultaceous 
material escaped. Further examination showed the swelling to 
be a closed sac, not communicating with the abdominal cavity. 
The sac was dissected out, and it was found to be firmly adherent 
to the neighbouring structures. 'J'here was no hernial sac 
existing, but there was a considerable gap in the muscular wall 
of the abdomen, between the arciform fibres and the conjoined 
tendon on the inner side, and Poupart's ligament below. Poste- 
riorly, in its outer two-thirds, the cyst lay in contact with the 
subperitoneal fat in the gap above described, while its inner 
third lay in contact with the anterior surface of the pubic bone, 
to which it was attached by a firm fibrous band. Inferiorly, the 
cyst lay close to the grooved superior surface of Poupart's liga- 
ment, part of the cyst wall extending deeply and being adherent 
to the femoral vein. Anteriorly, the cyst was covered by the 
aponeurosis of the external oblique muscle. 

The cyst measured two and three-quarter inches by one inch. 
A single hair was found on the interior of the anterior wall. 
Microscopically, a section of the cyst wall shows — 

1. Epidermis, with a well-marked stratum squamosum, a 
stratum epitrichiale, and a deeper layer of more deeply staining 
cells. 

. 2. Cutis vera of connective tissue, the superficial layer of 
which shows no papillae. 

Cysts of the inguinal canal have been described as " der- 
moids," but, as Bland-Sutton remarks (1), "the records are not 
to be relied on.'' Cysts have been assumed to be dermoid on 
no other evidence than that they contained pultaceous material. 
Notwithstanding a careful search I have been unable to find a 
single case in which the wall of the supposed dermoid was sub- 
mitted to microscopical examination. It is noteworthy that 
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Lannelongue and Achard (2) do not even mention dermoids of 
the inguinal canal. In the literature of recent years, the only 
case of supposed dermoids in this region which I have been able 
to find is one reported by Pearce Gould (3), but there were no 
hairs in the sac, and the wall of the sac was not examined 
microscopically. 

BSFEBENCKS. 
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June, 1902. 

Report on Mr. Paterson's Dermoid Cyst from the Inguinal 
Canal, by the Members of Council representing Morbid Anatomy. 
— We have examined the cyst exhibited by the author, and the 
microscopic sections submitted to us, which we have supple- 
mented by others prepared by ourselves. 

The author describes the cyst w^all as lined by "epidermis, 
with a well-marked stratum squamosum, a stratum epitrichiale, 
and a deep layer of more deeply staining cells.^^ This descrip- 
tion does not appear to us as complete as the rarity of the 
specimen would demand. We regard the epidermis as constituted 
superficially by a stratum corneum, beneath this by a narrow 
stratum granulosum, and beneath the latter by a Malpighian 
layer in every way normally constructed, its more superficial 
cells being flat, its deeper polyhedral, and its deepest vertically 
elongated. 

We differ from the author in his view as to the presence of a 
stratum epitrichiale. We regard the spaces in the stratum 
corneum not as within cells, but as due to artificial delamination 
of the layer. We do not consider that an epitrichial layer 
is present. In places where the edge of the section has 
become turned in the mounting, the horny material appears as 
long narrow ribbons. The simulated cell-distension is wanting, 
moreover, in sections made by ourselves without the employment 
of paraffin. In such sections we may notice, also, that the deep 
palisade series of cells is throughout vertically disposed, whilst 
the disposition is only here and there apparent in the sections 
submitted by the author. The sections prepared by ourselves 
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were made especially, however, with the object of studying the 
elastic tissue present in the corium of the cyst wall, and for 
this purpose they were stained with Unna's acid orcein. They 
exhibit a notable amount of the tissue in question. In the 
deepest part of the corium the elastic fibre is sparsely distributed 
amongst the bundles of white, and is itself comparatively coarse 
in texture ; in the immediate neighbourhood of the epidermis it 
forms a fine, very conspicuous brush work of fibrils intimately 
mingled with the fibres of the white kind. 

We consider, therefore, that the cyst may be classified as a 
dermoid. The presence of a stratum granulosum in its epithe- 
lium serves to distinguish it from a mucosal cyst or one formed 
of mucous membrane, whilst the large amount of elastic tissue 
in the corium, and the thickness of the corium itself, not only 
indicate its cutaneous relationship, but differentiate it from such 
a cyst as might arise in a hair-follicle. 

As to the origin of the cyst, the author offers no suggestion. 
Having in view the attachment of its inner end to the symphysis 
pubis, and the fact that it occupied only the very lowest portion 
of the inguinal canal, it may be surmised that the cyst arose in 
connection with the median closure of the abdominal wall. 

T. W. P. Lawrence. 1 
S. G. Shattock. J 

(Signed) H. Morley Fletcher. 
On behalf of the Members of Council representing the section 
of Morbid Anatomy, November, 1902. 



18. ^ case of primary sarcoma of the lung. 

By E. P. Baumann and F. A. Bainbridge. 

History. — Edith A — , aged 3 years and 1 1 months, was brought 
to the Hospital for Sick Children, Great Ormond Street, on 
June 30th, 1902, on account of cough and hemoptysis. She 
was admitted under the care of Dr. D. B. Lees, to whom we are 
indebted for permission to publish the case. 
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The past history was that the child had been ailing for six 
weeks. The illness began with headache and complaints of pain 
in the abdomen after food ; soon afterwards she became feverish 
and developed a cough. Two weeks after the onset she spat 
up blood during a fit of coughing. "The blood, which was 
mixed with matter, poured through the nose and mouth, and 
continued to do so for five or six minutes after the cough 
stopped." A similar attack of haemoptysis occurred the same 
night, and was repeated during the next four or five evenings. 
No further bleeding took place until the day before admission, 
when " a clot of blood came from the nose." During the last 
few days the cough had been worse, the child was irritable, 
refused her food, and complained more of headache and pain in 
the abdomen. She had lost flesh to a considerable extent 
since the onset of the illness. There was never vomiting or 
diarrhoea. 

Before the present illness the child had been in good health, 
with the exception of an attack of whooping-cough six months 
bef(5re, which had left her with discharging ears. She was one 
of a faanily of six, of whom one was stillborn and two had died, — 
one of an " abdominal operation," the other of " abscesses in 
the head." No tendency to hereditary disease on the part of 
the parents was elicited. 

State on admission. — On admission the case appeared to be a 
cleac .^ne of effusion into the left pleura. The child was pale, 
and looked very ill; she lay on her left side. Considerable 
respiratory distress was present, and there was a frequent 
shallow cough. The temperature on admission was 10 1*4° F., 
the pulse 132, respiration 68. The whole of the left side of the 
chest was dull to percussion, and the breath-sounds, vocal 
resonance, and vocal fremitus deficient or absent. The inter- 
costal spaces bulged, and there was some dilatation of the 
superficial veins. The heart was displaced considerably to the 
right. 

Course of illness, — Shortly after admission the child was 
anaesthetised, and an exploratory needle inserted in three places 
in the neighbourhood of the angle of the left scapula, but only 
a little blood-stained fluid obtained. An incision was then 
made through an intercostal space into the pleura with no 
further results. A tube was left in the wound. 

12 
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On July 1st, the day following admission, distinct physical 
signs of pneumothorax developed over the front of the chest. 

On July 2nd aspiration was performed in the middle of tJie 
left axilla, and a little frothy blood-stained fluid drawn off con- 
taining some fragments of cheesy debris. No evidence of 
malignant growth could microscopically be found in these, and 
examination for tubercle and other organisms proved negative. 

On July 4th an exploratory syringe was again introduced at 
the left posterior base, this time with no result. 

The pneumothorax still persisted, pulse and respiration rate 
remained high, and the pyrexia maintained an irregular course, 
ranging between 97° and 100*8°; there was never any expectora- 
tion. The general condition of the child became rapidly worse, 
and death occurred on July 12th, a fortnight after admission. 
The whole duration of the illness was eight weeks. 

Post-mortem examination, — At the necropsy the upper lobe of 
the left lung was found to be replaced by a soft odourless 
growth of friable, brain-like consistence, with large blood-clots 
on its surface. The whole was shrunken and small, leaving a 
considerable space in the upper half of the left chest. The 
lower lobe was collapsed and firm, but showed no signs of 
invasion by the new growth. The left pleura was adherent all 
round, and thickened by fibrinous exudation, but no nodules 
were found, and it appeared to be quite free from any new 
growth. The right lung was emphysematous, with patches of 
collapse. The bronchial and mediastinal glands presented a 
healthy appearance, and no secondary growth could be dis- 
covered in any other tissues or organs. 

On histological examination the growth in the left upper lobe 
was found to be sarcoma of the round-celled variety. 

Primary sarcoma of the lungs is a very rare disease. The 
post-mortem records of the Hospital for Sick Children, from 
January, 1860, to the present day, do not furnish a single other 
instance of its occurrence. Drs. Rolleston and Trevor, who 
recently described a case which had occurred at St. George's 
Hospital, were able to find records of only seven other instances 
of this condition. February 17th, 1903. 
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19. Carcinoma of the thoracic duct. 
By W. T. HiLLiEB. 

For permission to show this case I am indebted to the courtesy 
of both Dr. A. F. Voelcker and Dr. R. A. Young. 

The case is that of a married man aged 61, a pocket-book 
maker^ who was admitted under the care of Dr. Voelcker in 
August^ 1902. His family history gives no record of tubercu- 
losis, syphilis, or cancer ; both his parents lived to over eighty. 
Of previous illnesses he had a mild attack of typhoid fever ten 
years ago, and was ill four weeks with it. He has had four 
attacks of influenza followed by bronchitis. The last of these 
was five years ago. Since one of these attacks, in 1891, he 
noticed wasting of the thumb muscles, but no inconvenience a& 
loss of movement or muscular twitchings. Eighteen months 
ago he was laid up for two months with pneumonia, which left 
him very weak, and since that time he has felt ill. He dates 
his present illness from the beginning of 1902, when he began 
to have pains right across the upper part of his abdomen. He 
has never vomited or felt sick from them. The piEkins are a dull 
aching, sometimes griping; they are always continuous. For 
the last ten days or so he has rapidly lost weight. The following 
is the description of his condition on admission : 

The patient is an old man with sunken cheeks. There is 
wasting of the muscles of the hand — interossei and lumbricales,-^ 
especially on the right side. Wasting is more marked on the 
extensor than on the flexor aspect. There is great loss of tone 
in the abductors and flexors of the thumb. Knee-jerks appear 
to be absent on both sides. Pupils react to light and accommo- 
dation. Temp. 99°. 

Respiratory system. — There is well-marked wasting of the 
respiratory muscles exposed to view, but there is good move- 
ment on both sides. Palpation reveals absence of vocal fremitus 
from the left infra-clavicular region. There is no abnormal 
impairment of resonance on percussion in any part of the chest,, 
which, in fact, is hyper-resonant. On auscultation there is 
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tubular breathing heard on the left side beneath the clavicle. 
The breath-sounds over the left upper lobe at the back are 
weak. 

Cardio-vascular system. — The hearths apex-beat is in the sixth 
left interspace, half an inch internal to the nipple line. The 
superficial cardiac dulness has the following boundaries : — above 
the fourth rib internally, the left border of the sternum, below 
the seventh costal cartilage. No murmurs are heard. The first 
sound at the apex is clear. No sounds heard at the base owing 
to emphysema. Pulse : good volume, moderate tension, artery 
■atheromatous. Urine alkaline, sp. gr. 1020, is very highly 
coloured, contains albumen; no sugar, pus, or blood. His 
appetite is poor, tongue slightly furred, teeth in very bad con- 
dition. Bowels very constipated. He always has a dragging 
pain on defascation. No sickness. Over the abdomen, in left 
hypochondrium and stretching over epigastric and a small part 
of the umbilical region, he feels a dull aching pain which is con- 
tinuous. A prominent vein can be seen in the middle line 
running up over the front wall of the abdomen to beneath the 
ensiform cartilage. Hard lump felt below left costal margin. 
Lower border of liver not felt. 

During the time he stayed in the hospital, till he died on 
September 23rd, his chief symptoms were obstinate constipation, 
marked emaciation, and the appearance of secondary growths. 
The note of August 2l8t is of interest — *' appetite better, but 
directly he moves he feels pain over the abdomen." The inter- 
costals on the left side have wasted to a much greater extent 
than those on the right side. There is a more uniform hardness 
over the anterior wall of the stomach, but the lump felt before 
has not diminished. The lower border of the liver is on a level 
with the umbilicus. A week or so later an umbilicated nodule 
in the liver could actually be seen to be present. 

During his illness his temperature was practically normal, 
falling a little at the end. The pulse-rate slightly increased in 
frequency as the case progressed. 

Autopsy. — The post-moi-fem examination was made by Dr. 
E. A. Young, to whom I am indebted for the notes from which 
the following are abstracted, and also for much other valuable 
assistance in the preparation of this paper. There is extreme 
•emaciation, with cachectic appearance and slight jaundice. 
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The small muscles of the hand^ and notably the abductor indicis^ 
are particularly wasted. 

On the posterior wall of the bowel, about six inches above the 
anus, is a rather firm ulcerated mass, rather larger in area than 
half a crown. It does not involve the whole circle of the gut. 
The central part of the growth is adherent to the posterior wall 
of the pelvis. 

From this mass of new growth there is a continuous chain of 
enlarged glands; first, those behind the rectum and in the 
mesosigmoid, then the iliac, then the mesenteric and aortic,, 
which form an enormous mass about the mid-line of the 
abdomen. These glands are caseous and soft on section. 

The aorta is almost completely surrounded by new growth. 
On removing the aorta and mass of glands surrounding it the 
bodies of second and third lumbar vertebrsD are found to be 
largely replaced by softened new growth. Opposite the second 
lumbar vertebra is found the greatly enlarged receptaculum 
chyli and its tributaries, filled with new growth. 

From this point the thoracic duct is continued up through 
the diaphragm as an irregularly thickened tube or stem, and 
ends as a wide, flattened tube lying over an enlarged soft left 
supra-clavicular gland. 

The bronchial lymph-glands are markedly enlarged. Secon- 
dary growths occur in the lungs and in the liver. In the lungs 
the deposits of growth are scattered throughout as soft masses 
an inch or more in diameter. In the liver they form enormous 
umbilicated masses, and cause great enlargement. The organ 
weighs 156^ oz., and occupies the hypochondriac regions and 
the epigastrium. In the peritoneum are only a few ounces of 
slightly blood-stained fluid, not chylous. In the right pleural 
cavity are 16 oz., and in the left one 12 oz. of clear fluid. 
There is a slightly increased amount of clear fluid in the 
pericardium. The heart presents a condition of brown atrophy,, 
has thin walls, and there is atheroma of the mitral and aortic 
valves. The following organs appeared to be healthy : — the 
kidneys (right weighs 4j oz., left weighs 44 oz.), the spleen 
(small, weighs 2\ oz.), the pancreas, supra-renal capsules,, 
thyroid gland, larynx, trachea, and bronchi. 

Microscopically the growth in the rectum appears to be a 
columnar-celled carcinoma, although the actual amount of 
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Pig. 14. 




A photOjDrraph of the thoracic duct described in the text, a, the upper half, Bhowinjr the 
termination of the duct on an enlarg^ed supra-clavicular ^land. b, the lower half of the 
duct and its tributaries ; at the lowest part is shown an enlarge lumbar gland. [Slightly 
reduced : the upi)er end of b is continuous with the divided lower end of a, the fi^nu^es 
^ving the entire length of the duct, which as so reduced is 39 cm.] 
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columnar-celled formation is rather small, and spheroidal cells 
are very abundant. There also appears to be considerable 
degeneration of the cells. The liver, lungs, and lumbar lymph- 
glands are infected by similar growth. The thoracic duct 
appears filled with new growth, and its walls infiltrated. More- 
over no lining layer of cells can be distinguished, so that the 
cells of the new growth seem to be attached to the walls of the 
vessel. The cells here appear to be spheroidal. Groups of 
these cells are also seen in spaces in the wall of the duct. 

Other instances where a condition of this nature has been 
found at the autopsy present a most remarkable similarity in 
that there are no symptoms to indicate the condition — not even 
chylous ascites. 

Moreover the illustrations given of the specimens leave no 
doubt as to the identity of the nature of this case, and figures 
of sections also show appearances so alike that it would seem to 
be a pathological condition of a very definite type. 

M. Troisier records three cases (' Bull, et mem. Soc. Med. d. 
Hop. de Paris,' 1897 and 1898). 

The first occurred in a man aged 34, whose illness lasted 
about nine months. The primary growth is said to have 
probably begun in the left adrenal, but of this there is no 
absolute proof. At the autopsy the left kidney and adrenal 
formed a bulky tumour. Large distended lymphatics in fat 
around the kidney. The lumbar and glands along the aorta 
were infected. Dilated lymphatics also occurred in the lungs, 
especially just around some secondary growths. The bronchial 
lymph-glands and the left supra-clavicular gland were infected, 
posterior mediastinal glands infected, and the thoracic duct. 
No lesion of heart or aorta. No infection of axillary or 
inguinal glands. Eight kidney, adrenal, bladder, prostate, 
testicles, liver, stomach, and intestines all seemed healthy. The 
diaphragm appeared absolutely healthy on both aspects. 

The second case was that of a woman aged 50, who had the 
primary disease in the uterus involving the broad ligaments. 
Secondary growths occurred in the pelvis of the left kidney, 
peritoueum, liver, lumbar, aortic, and left supra-clavicular 
gland, and the thoracic duct. No microscopical examination 
was made of this case. 

The third instance occurred in a woman aged 53. The 
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primary growth was in the lesser curvature of the stomachy and 
involved the pancreas. Secondary growths occurred in the 
liver, omentum, mesenteric and aortic glands, lungs, bronchial, 
tracheal, and anterior mediastinal glands, right femur, and in 
the thoracic duct. Microscopically the thoracic duct appeared 
filled by polymorphous epithelial cells, while two or three layers 
of large cells with large nuclei were seen implanted on the 
internal endothelial lining like endothelial cells. 

Unger (' Virchow^s Archiv,' Band cxlv) relates a case where 
this condition was met with. The patient, a woman aged 49, 
died from carcinoma of the uterus. Secondary growths oc^ 
curred in the liver, left kidney, mediastinal and left supra- 
clavicular glands, and in the thoracic duct, which was one of a 
twisted bundle of cord-like vessels. Microscopically the growth 
appeared as a squamous-celled carcinoma showing alveolar 
arrangement; no cell nests. He describes the remarkable 
appearance of sections of the thoracic duct where it is com- 
pletely thrombosed; its wall is surrounded by adipose tissue, in 
which a few epithelial and round cells are present. The 
peripheral part of the wall is of nearly normal appearance ; the 
inner part is only covered with normal endothelium in a few 
spots. Collections of cancer cells are frequently present, which 
are grown with the cells of the inner coat without distinct 
demarcation. The lumen is chiefly filled with fibrin threads, 
which in places adhere to the wall. To a less extent it is filled 
with collections of cancer cells. The cells lining the wall have 
a columnar form. 

Unger states that about ten cases were at that time (1896) on 
record. 

Weigert (' Virchow's Archiv,' Band Ixxix) records a case in a 
man aged 57. The primary growth was a columnar-celled 
carcinoma of the rectum, and there was infection of the liver, 
inguinal, pelvic, and retro-peritoneal lymph-glands, and the 
thoracic duct. 

He believed the duct to have been infected from the lymph- 
glands overlying it at the diaphragm. 

No enlargement of the lacteals or mesenteric lymph-glands, — 
in fact, only the channels in the immediate connection with the 
duct were enlarged. 

In all these cases there was practically no chylous ascites, 
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although in XJnger's case there was 100 c.c. in the perito- 
neum of turbid fluid and similar fluid in both pleural cavities y. 
but then this case also seems to have differed from others in 
that not only the thoracic duct, but several lymph-channels in 
the thorax which coursed along with it were similarly dis- 
tended. Weigert's case rather differs from the others in the 
absence of distended lymph-channels connecting the primary 
growth with the thoracic duct, or oven with the lymphatic- 
glands. 

None of the cases appear to have had symptoms giving rise 
to suspicion of the condition, unless the enlargement of the left 
supra-clavicular lymphatic gland or glands be taken as such.- 
That it should not be is evident when one reflects on the rarity 
of the thoracic duct infection and the comparative frequency of 
infection of the left supra-clavicular gland. 

As to the cause of the infection of the thoracic duct, Troisier 
seems to think this condition is the result of a reaction on the- 
part of the lining cells of the duct as well as an infection by the- 
cells of the new growth. There seems, however, no reasonable- 
ground for calling it a lymphangitis. Yet it is remarkable that 
no distinction can be made between the lining cells of the duct 
and the cells of the new growth. 

The enlargement is also remarkable. This is comparable to 
enlargement of lymphatic glands by carcinoma, which for a long 
time retain their shape. , 

It has been pointed out to me that the condition may be one- 
of infection of the lymphatic channels and spaces in the wall of 
the thoracic duct ; in that case one can only assume that the 
enlarged lymphatics leading from the primary seat of disease to 
the glands have had their walls infected in a similar manner. 
The absence of chylous ascites appears to point to the duct 
being pervious or to other channels being open. Troisier 
inclines to the latter view, — in fact, the former is not even con- 
sidered. 

The condition here recorded, then, is evidently a definite one, 
though at the same time rare. The cases present a remarkable 
similarity, not the least curious feature being the apparent 
union between the lining cells of the duct and the cells of the- 
new growth. December 2nd, 1902. 
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20. The hucocytic changes folhywing splenectomy combined with 
intra-venous injections of sodium dnnamate. 

By H. Batty Shaw. 

(From the Pathological Laboratory, University College, London.) 

The purpose of the experiments of which the present ones 
form part was to endeavour to find what share the spleen takes 
in the leucocytic changes produced under varying conditions of 
leucocytosis. 

During the present year I have been able to show that when 
cats are injected with cinnamate of sodium, and leucocytosis 
results (1), an alteration of the relative proportion of leucocytes 
takes place (2). The change produced by the cinnamate of 
sodium in increasing the leucocytes of the blood does not appear 
to be due to an abstraction of fluid from the blood-vessels. The 
simpler lymphocytes appear to be transformed into polymorpho- 
nuclear cells, and also into intermediate forms. So far as the 
«pleen is concerned it does not appear, judging from the results 
found in examining the blood of the splenic vein before and 
after injection with cinnamate of sodium, to aid or hinder this 
transformation. 

In the present series of experiments fifteen animals (cats) 
were used. In only eight of these was there a leucocytosis, and 
deductions are drawn from these animals only, although in the 
remaining seven animals, despite the want of evidence of 
leucocytosis, similar relative changes were found in the per- 
-centage count of the various leucocytes. 

The animals were anaesthetised with ether, and blood drawn 
from a branch of the right jugular vein, exposed by dissection, 
was subjected to numerical estimation. The red corpuscles 
were enumerated with the Thoma-Zeiss instruments, using Sir 
William Gowers' haemocytometer fluid, and the white corpuscles 
were counted by using a '2 per cent, solution of acetic acid and 
a Thoma-Zeiss apparatus. Films of blood were taken at the 
same time and stained by several methods, e. g. with Jenner's 
stain, with dahlia, and with the Ehrlich-Biondi-Heidenhain 
stain. The greatest sharpness of nuclear definition was, how- 
ever, obtained with Leishman's stain (4) . 
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The spleen was removed, and a quarter or half a gramme of 
cinnamate of sodium, dissolved in warm sterilised water, was 
injected by means of a hypodermic syringe into the jugular 
vein : with care the hypodermic needle could be removed, and 
the puncture in the vein allowed to close by clot without any 
loss of blood, nor was a ligature necessary after the injection of 
the salt. After an interval of two and three quarters to six 
hours the blood of the jugular vein was again examined, and 
comparisons were made with the results obtained before the 
splenectomy and injection of cinnamate of sodium. 

Each animal was kept for at least twelve hours without food 
before the operations were performed. 

Table I shows the details of the blood-count. Considerable 
variation will be found in the total numbers of red and white 
cells, and this may be accounted for by the difficulty in 
abstracting small amounts of blood, much more difficult than 
obtaining blood from the human finger or ear, for in this case 
the amount of escaped blood is very small. In the case of 
these experiments the vein was incised, and the points of the 
blood pipettes were held in the escaping stream, or the escaped 
blood was allowed to form a pool in the adjacent tissues, and 
then blood was immediately taken up into the pipettes from 
these collections. The variability in the white cells is to be 
regretted, for it has thus been necessary to make analysis of the 
various forms of white corpuscles from eight instead of fifteen 
animals. 

Table II shows the analysis in percentages of all forms of 
leucocytes before and after experiment. It will be observed 
that in almost all cases, the exceptions being experiments 
Nos. 11 and 15, the small lymphocytes are reduced in number as 
a result of the experimental procedure, and also that in the 
majority of cases, thirteen out of fifteen, the polymorphonuclear 
cells are increased, the exceptions being Nos. 11 and 13. 

From these results it seems justifiable to conclude that the 
blood enumerations shown in Table I are not to be relied upon, 
and that probably in all cases a leucocytosis has occurred as a 
result of the injection of cinnamate of sodium, because the other 
effect of injection of cinnamate of sodium, viz. the reduction 
of small lymphocytes and increase in polymorphonuclear cells, 
is present in the large majority of cases. However, as 
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splenectomy has also been performed^ it is saler to exclude all 
cases in which leucocytosis was not demonstrated by the 
ordiiisry metkodB of counting. 

Table III shows the effect m eight animals produced by the 
experiment in which leucocytosis was produced. As those 
cases alone are made use of which showed a leucocytosis^ it is 
only necessary to refer to the percentages of the various forms 
of leucocytes, and not to the absolute counts. In every case 
the small lymphocytes were reduced in percentage ; in four 
cases the large lymphocytes were also reduced, in three cases 
there was no alteration, and in one case there was an actual 
increase; the average of the results showed a reduction. The 
transitional cells were increased in four cases, unaltered in two, 
and reduced in two, and the average result was an increase. 
Under the heading of " immature'* polymorphonuclear cells are 
included two forms of cells, the nuclei of which are intermediate 
in shape between the reniform nuclei of transitional cells and 
the complicated nuclei of the polymorphonuclear cells ; in both 
cases the nucleus is like a strap free from indentations, and 
producing in different cases figures like the letters U and O. 
A special name has not been given to these cells, as they are 
apparently only more advanced stages of the transitional cells ; 
the only reason for their separate enumeration is that the shape 
of the nucleus has been made the great criterion for distinguish- 
ing what appears to be varying degrees of development of one 
and the same corpuscle, viz. the small lymphocytes into the 
several varieties of cells met with in the circulation. In five 
cases there was an increase in the number of U cells, and in 
three a decrease; in five cases the O cells were increased; in 
two they were unaltered ; in one they were reduced in number. 
In both cases the average result was an increase. 

With respect to the polymorphonuclear cells there was an 
increase in every case, just as in every case there was a reduc- 
tion of both varieties of lymphocytes. 

Contrasting the condition of the blood before and after the 
experiments, it would seem that taking the small lymphocytes 
and the polymorphonuclear cells as extremes of a series of cells, 
the former being of much lower differentiation than the latter, 
as a result of the experiments performed the simpler lympho- 
cytes have been reduced in number and the polymorphonuclear 
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cells increasedf and that there has also been in the majority of 
-cases an increase of the transitional and immature polymorpho- 
nuclear cells ; that the changes are constant in the extremes of 
the series, and are generally progressive in the case of the 
intermediate cells, and appear to be quite in harmony with the 
view that lymphocytes give origin to the other white blood- 
corpuscles, possibly in the blood-stream, possibly in passing 
through such structures as bone marrow, as shown by von 
Roietzky's observations (3). 

As to the coarse eosinophile cells. Table III shows that in six 
cases they were reduced, in one unaltered, and in one increased 
in number. Possibly these cells are derived from the poly- 
morphonuclear cells, and represent a less active form — an 
involution, and that the short time the animals were under 
ether may not have been sufficient to allow the onset of this 
change, so that with the general increase of the other leuco- 
cytes they are reduced relatively. 

Table lY shows an analysis of all the experiments carried out 
in this connection. It would appear that the administration of 
ether for two and a half hours merely stimulated the lympho- 
cytes to produce an increase of the transitional and immature 
polymorphonuclear cells without increasing the polymorpho- 
nuclear cells. Splenectomy and administration of ether for 
three hours produces a more definite effect, but nothing very 
-exceptional ; indeed, the difference in the two cases might be 
quite independent of splenectomy, and be accounted for by the 
increased duration of the administration of ether. 

The injection of cinnamate of sodium, however, produces still 
more definite results of the same order, but somewhat less in 
degree than those produced by splenectomy combined with 
injections of sodium cinnamate. 

Conclusions, — In resume this series of experiments tends to 
confirm the view that the more complex leucocytes are derived 
from the simpler ones. Further, that the only immediate differ- 
ence, i. e. difference produced within a few hours by the re- 
moval of the spleen, combined with the injection of cinnamate 
of soda, is to intensify the final conversion of intermediate cells 
to polymorphonuclear cells, a change already shown to have 
resulted from the mere injection of cinnamate of sodium. 
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21. The morbid anatomy of erythromelalgia. 

By H. Batty Shaw. 
(From the Pathological Laboi*atory, University College, London.) 

Ekythromelalgia is the name given by Weir Mitchell (1) to a 
condition of the extremities in which redness and pain are 
associated. Sir Thomas Barlow (2), in contrasting the disease with 
Raynaud's disease, summarises the differences thus : — Depend- 
ence produces considerable increase of the dusky red or 
violaceous tint of the extremity affected ; the arteries in this 
position of the limb may pulsate forcibly; pain is common, 
sometimes constant, and more especially when the limb is 
dependent or the parts pressed upon; in wintry weather, or 
on the application of cold, the conditions are relieved ; on the 
other hand, warmth and summer weather increase the pain ; 
there is no loss of sensation, but there may be increased 
sensitiveness ; the local temperature of the affected parts may 
be raised or lowered ; gangrene does not occur ; the affection is 
asymmetrical ; there is a certain amount of swelling, sometimes 
allowing pitting on pressure, sometimes not; incisions over such 
swelling, even down to the bone, have proved useless ; excessive 
pain on pressure upon the nerves supplying the parts affected 
is not found ; muscular wasting is found, but explainable by the 
disuse of the limb, and is not at all as severe as in cases of 
disease of the peripheral nerves ; a reaction of degeneration in 
the nerves of the affected parts has not been found ; the deep 
reflexes, with few exceptions, are not reduced. Tlie disease may 
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occur alone, or may be associated with other grave disturbances 
of the central nervous system ; for example, hemiplegia, general 
. paralysis, tabes dorsalis, myxoedema, disseminated sclerosis, and 
chronic myelitis (3). 

Gases occur which are somewhat similar to the cases described 
by Weir Mitchell, but which point to a relationship, with such 
diseases as Baynaud^s disease and sclerodermia ; and Go^ssirer 
(4), in a recent monograph, has endeavoured to draw clinics^l 
distinctions between these three maladies and the affections 
intermediate between them. 

The three cases examined and reported upon in this com- 
munication were typical ones of erythromelalgia. The pain 
was so severe and the affected extremity so useless that amputa- 
tion was performed. 

Method of investigation. — The affected parts, after removal, 
were hardened in alcohol (Gase 1 and Gase 2) or in Miiller's 
fluid (Gase 3). Sections were made of the soft tissues- of each 
digit, the phalanges being resected from the periosteum ; in the 
case of the foot (Gase 1) the sections made were representative 
of the whole length of the digit, including the ends of the toes ; 
in the other two cases a ring of tissue was examined, the length 
of which, measured along the axis of the digit, was about half 
an inch. The sections were cut in paraffin for the study of the 
vessels, and in celloidin for that of the nerves. In order to 
detect any recent nerve degenerations the nerves were stained 
by a combination of Busch, Benda and van Gieson^s methods, 
and in some cases by Marchi's method. In addition, portions 
• of the larger vessels and nerves of the parts affected were dis- 
sected from the adjacent tissues, mounted as above, and cut 
transversely and longitudinally, and subjected to the same 
method of staining. The spiBcial points investigated have been — 
(1) arterial and venous changes; (2) changes in the nerves, 
especially the finer terminal branches, with respect both to a 
replacement of nerve-fibres by fibrous tissue, and also to recent 
changes degenerative in character. In estimating the possible 
vascular and nervous changes, constant reference was made to 
sections prepared from the digits of the foot of patients of a 
similar age dying from some malady not likely to cause peripheral, 
vascular, and nervous disease, — for example, death from perfora- 
tion of a gastric ulcer in a young woman. 
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Case 1. — A. K — , a young woman aged 24 years, was ad- 
mitted to University College Hospital under Dr. Charlton 
Bastian^s care ; subsequently she was admitted to St. Bartholo- 
mew's Hospital at Rochester, and amputation was performed for 
extreme pain. This patient had suffered from her symptoms for 
five years. The left foot would become reddish blue, especially 
when held dependent or when it was kept warm ; there was 
also some puffiness and hypereesthesia. There were brief 
periods when the foot in parts became doubtfully slightly 
anaesthetic, but such anaesthesia was never permanent. There 
were also nutritional disturbances of the nails and skin ; there 



Fio. 15. 



Fio. 16. 




FiQ. 15. — Transverse section of the external plantar artery of Case 1, 
showing irregular thickening of the internal coat, and at one part 
doubling of the elastic lamina of Henle. 

Fig. 16. —Transverse section of the external plantar vein of Case 1, 
showing almost complete occluBion of the lumen by thrombosis and 
also well-marked canalisation. 



was no reaction of degeneration. The plantar reflex was absent 
in this foot, and very feeble in the right foot ; the knee-jerks 
were brisk; there was some tenderness in the calf muscles. 
When the foot was placed in warm water patches of salmon-red 
colour appeared in the midst of the general blueness of the 
extremity. 

Morhid anatomy, — (a) Vessels, — Some thickening in the intima 
was present in all the digital arteries, and in those of the third 
toe it was considerable. Irregularly disposed thickening was 
also present in the internal and external plantar arteries, 
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especially in the latter. The most pronounced changes were 
met with in the venaB comites of these vessels. The lumen of 
the veins accompanying the external plantar artery was almost 
quite occluded by clot, and marked canalisation was present. 
The dorsal artery and veins were normal. 

(6) Nerves, — In no case of a digital or plantar nerve was any 
recent degeneration discovered. Abundant nerve-fibres were 
seen in the case of the digital nerves distributed to each toe ex- 
cept in the case of the great and second toe, in which the nerve- 
fibrils were very much scattered instead of being collected into 
coarse bundles ; in no case, however, were bundles of fibrous 
tissue found containing less than a dozen nerve-fibres. The 
plantar and musculo-cutaneous nerves were quite healthy. 

Case 2 (5). — P.N — , a pointsman aged 29 years, was admitted 
to University College Hospital under Dr. Bradford's care. Ten 
years previous to the onset of his symptoms he had been struck 
on the back of the left wrist ; an abscess developed and slowly 
healed. Nothing abnormal was noticed till three years before 
he came under Dr. Bradford's care. As in Case 1, the affected 
hand became blue, and was mottled with salmon-red coloured 
areas; there was pain, increased by warmth, oedema which 
pitted, and there were nutritional disorders of the skin and 
nails ; the former was quite glossy, and the latter more opaque 
than natural, and showed transverse ridges. Sensation was per- 
fect in every digit, and in all parts of the hand, wrist, and 
forearm ; there was no hyperalgesia ; there was no reaction of 
degeneration. 

Morbid anatomy, — (a) Vessels. — The digital arteries and veins 
of the thumb alone showed extensive thickening of the intima ; 
the arteries of the index finger showed less but obvious thick- 
ening of the intima, whereas in the digital vessels of the rest of 
the fingers the changes in the intima were very slight. Some 
intimal thickening was visible in the ulnar artery, the deep 
palmar arch, and in the comes nervi mediani ; in these vessels, 
and in the radial artery, the elastic lamina of Henle was very 
deficient. 

(b) Nerves. — There was no trace of recent degeneration in 
any of the nerves — digital, radial, median, or ulnar, — except in 
the digital nerves of the index finger, in which some nerves and 
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some nerve-endings in the skin showed staining attributable to 
the osmic ucid. This was probably an artefact, and due to the 
fact that the amputated hand had been hardened in alcohol. 
There was no fragmentation whatever of the medullary sheaths. 



Fio. 18. 




Fig. 17. — Transverse section of one of the digital arteries of the 
thumb of Case 2, showing great narrowing of the lumen of the vessel 
and marked increase of the internal coat. The elastic lamina repre- 
sented by small areas of homogeneous material, is either very much 
fenestrated or deficient. 

Fio. 18. —Transverse section of one of the digital veins of the 
thumb of Case 2, showing the internal coat encroaching in irregular 
masses upon the lumen of the vessel. 

Case 3. — E. B — , a young woman aged about 20 years, came 
under the care of Sir Thomas Barlow. Previous to her admis- 
sion to University College Hospital she had had symptoms for 
eighteen months following a slight injury to the right hand. 
This injury was immediately succeeded by swelling, inflamma- 
tion, and aching pain. She was treated at various institutions, 
and in one the affected hand was incised and scraped, but with 
no benefit. The hand continued to be very painful; occa- 
sionally the arm throbbed from the fingers to the elbow ; some- 
times it felt hot, at others it was very cold ; passive movement 
of the hand was possible but painful ; there was puffiness of the 
dorsum of the hand and of the fingers, the nails were ribbed, 
and the skin was thin and somewhat polished; pressure caused 
pitting of the subcutaneous tissues; there were areas of local- 
ised tenderness and blotches of purple coloured skin; there 
was no anaesthesia; the pain was of a "tingling" character; 
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the nerve-trunks were not tender. At the time of the ampu- 
tation it was thought that some of the vessels (anterior interos- 
seous) bled less than usual. 

Morbid anatomy. — (a) Vessels, — The digital arteries of the 
fingers showed very slight thickening, those of the thumb 
showed obvious thickening in the internal coat. The ulnar 
artery showed some thickening of the internal coat, but the 
radial artery showed much more pronounced changes. 

(b) Nerves, — There was no definite sign of recent degenera- 
tion in any of the nerves, nor was there an apparent deficiency 
of nerve-fibres or increase of fibrous tissue in the larger nerve- 
trunks or in the digital nerves. 

Fig. 19. 




Transverse section of the ulnar artery of Case 3, showing irregular 
thickening of the internal coat. - 

No syphilitic history could be obtained in any of the above 
cases, nor were there any symptoms or signs of central nervous 
disease. 

I should like to include in this analysis the report of a case 
by Dr. F. Parkes Weber (12), which he has called an "anoma- 
lous and asymmetrical case of sclerodactylia with Raynaud's 
phenomena." Dr. Parkes Weber is not inclined to consider 
the case one of erythromelalgia, and therefore I do not include 
it in the analysis. However, it has much in common with 
several of these nine cases, and I am the more wishful to call 
attention to the case, as the morbid anatomy of the vessels and 
nerves has been investigated. 
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A patient, A. B — , aged 25, a waiter, had considerable 
wasting and contraction of the muscles of the left leg ; the skin 
of the left foot was tense, shiny, and livid, and decidedly cold 
to the touch; the colour sometimes was dark purple, almost 
black. When the foot was made warm he suffered from pain in 
the foot ; there was pain also when the foot was cold ; depen- 
dency did not produce pain. There was an ulcer of the great 
toe, the fourth and fifth toes were wanting; the nail on the 
great toe was absent, and those of the two remaining toes were 
quite horny; there was a scar on the heel; the right foot 
(except for some scars, purpuric spots, and some pigmentation) 
was healthy. Both knee-jerks were present ; there was no reac- 
tion of degeneration, and the anterior and post-tibial arteries pul- 
sated in both limbs. There were no abnormalities of sensation. 

Amputation was subsequently performed. Examination of 
the internal plantar and dorsal arteries showed decided thicken- 
ing of the middle coat, but no endarteritis obliterans or throm- 
bosis ; also some thickening of the intra-muscular arterioles was 
noticed. Dr. F. E. Batten examined the nerves and found they 
were quite normal. Dr. Parkes Weber looked upon the case as 
one of " idiopathic obliterative arteritis." There were, how- 
ever, so many symptoms common to this case and those 
reported in this communication that it is possible to group 
them together, more- particularly as the microscopic evidence 
in all cases points to vascular change. 

Of the nine cases of erythromelalgia which have been sub- 
jected t0 examination, one case (Weir Mitchell and Spiller, 8) 
showed what appeared to be a reduction of the number of 
nerve-fibres in a portion of nerve excised, with an increase of 
fibrous tissue ; there was, however, no anaesthesia in those 
parts to which the nerve was distributed ; there were changes 
in the arteries. In another case (Auerbach, 10) there was 
degeneration of certain posterior nerve-roots, but the peri- 
pheral nerves were quite healthy. (No mention is made of the 
morbid anatomy of the vessels in this case.) In Weir Mitchell's 
first case (6) the nerves showed no change, but changes were 
present in the arteries ; in his second case (7) the nerves 
removed were quite healthy. Dehio's case (9) showed nar- 
rowing of the lumen of the artery, with thickening of the 
intima, and no changes were found' in the ulnar nerve. In 
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Sachs and Wiener's case the vascular changes were probably 
primary, and the increase of fibrous tissue in the nerve-trunks 
secondary. ^ 

In the cases reported in this communication vascular change 
was present in all (least in Case 3). Such change was mostly 
an increase in the intima of the arteries, and occasionally 
thrombosis and changes in the inner coat of the veins. The 
nerves were investigated even to their terminations, and no 
degeneration was found, nor was there any suggestion of 
increase of fibrous tissue in the trunk of the nerves. 

Dr. Parkes Weber's case, even though it is not called ery- 
throraelalgia, at any rate affords proof that many of the leading 
symptoms, so like those of erythromelalgia, are associated with 
vascular changes, the nerves being quite normal. 

In no case has recent degeneration of nerve-fibres been 
demonstrated, and in not one of the nine cases analysed was 
anaesthesia ever present. As a result of a consideration of 
these reported cases, it would appear that erythromelalgia, when 
occurring independently of central nervous change, is associated 
with but one morbid picture, that of local vascular change. 

I desire to express my gratitude to my colleagues for per- 
mission to make use of the clinical reports and the material 
of their cases, and to Mr. Sherstone Baker for sending for 
examination the foot amputated in Case 1. 
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Synopsis of Symptoms, etc., and Morbid Anatofny 



Author. Sex. 



I 
Weir ; M. 
MitcheU 
(6) 

Weir M. 
MitcheU 
(7) 



Weir 

MitcheU 

and SpiUer 

(8) 



Age. 



48 



Pain. 



Pain in right 
foot 



21 i Pain present 



Redness. 



Yes 



I 
M. ' 61 



Yes, 



„ „. "Trophic" 

SweUing. I change. 



Muscular 
weakness. 



in first and in first and 
second toes of ! second 
right foot 



Dehio I P. 
(9) 



Auerbach M. 
(10) I 



Sachs and ' M. 
Wiener 

(11) '■ 



Case 1 of 
this con- 
tribution 



Case 2 of 
this con- 
tribution 



Case 3 of 
this con- 
tribution 



Bight foot 
I worse with 
i warmth 



50 



46 



toes 
Yes 

Pain in left Affected 
hand and foot, I part blue 
especiaUy with 

movement ; i 

paroxysmal 

Bight and left Yes ; 
legs and feet i increased 

depression 
of limbs 



Yes 



No 



Atrophy j Slight 
of muscles ' tremor ; 
of leg I spasm occa- 
' sionally ; no I 
paralysis | 



Normal 



25 



M. 29 



F. 



Yes, 
left foot 



Yes, 
left foot 



Yes, 
left hand 



Yes, 



Abt, 
20 ■ right hand 



Yes 



No 



Yes 



Yes 



' Atrophy ! 
'of the slan; 
' of fingers < 



Yes; 

right foot 

and leg, 

especially 

when 
dependent 

Yes 



Bidging 
of nails 



I 



Yes ; Some 

skin dry wasting of [ 

and jperoneus andj 
smooth lof whole Umb 
• ultimately 



Yes 



Yes 



Yes 



Yes, 

skin and 

nails 



Yes, 

skin and 

•nails 



I 



Yes, 

skin and 

nails 



Yes 



Yes 



Yes 
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of Nine Reported Casea of Erythromelalgia. 





Sensory 
diBturbance. 


Palfie. 


Tendernew in 
nerve-trunks. 




Remarks. 




Hyper- 


Arterial 


No trace of 


Nerve showed no change ; arte- 


Nerves 




esthesia 


pulsations 


tenderness 


ries and arterioles showed in- 


excised for 






present 




crease of the middle coat and 
calcification 


remedial 
purposes. 




General 


Visible 


Only once 


The musculo-cutaneous nerve 


History of 




liyper- 


arterial 


after keeping 


and branches of the internal 


previous 




sesthesia 


pulsation 


limb raised 


saphenous nerve were quite 


injury from 








(p. 189) 


healthy; arteries not ope- 


a falling 










rated upon stone. 




Normal in 


Lost in 


No tender- 


Apparent reduction of nerve-. Amputation, 
fibres of great toe and increase; • 




both feet 


whole limb 


ness along 






from groin 


course of 


of fibrous tissue; vessels 








downwards 


nerve-trunks 


much diseased (especially in- 
tima and media of arteries) 






Hyi)er- 


Vessels 


— 


Ulnar nerve normal ; thicken- 


Excision for 




SBsthesia 


showed 




ing of intima of ulnar artery 


remedial 




and 


arterio- 




and narrowing of lumen 


purposes. 




hyper- 


sclerosis 










algesia 












SensibiHty 


__ 


_ 


P.M.— Peripheral nerves nor- 


Patient had 




to touch. 






mal ; cells of ganglia in pos- 


had syphilis. 




heat, and 






terior nerve-roots also nor- 






cold normal 




' 


mal; degeneration of root- 
bundles in cord ; no mention 
made of peripheral arteries 









Active 





Anterior tibial artery and 


Erythro- 






pulsation of 




popliteal artery thrombosed; 


melalgia 






the arteries 




veins thickened ; nerve' followed by 






of the foot 




changes slight and secondary ; gangrene. 










some increase of connective 












tissue 






Hyper- 


Arteries of 


None 


Thickening of intima of arte- 


Amputation 




SBsthesia; no 


dorsum <rf 




ries ; thrombosis of veins ; no 


for pain. 




aneesthesia 


foot felt 
pulsating 




change in nerves 






Sensation 


Pulsation 


None 


Thickening of intima of arte- 


Symptoms 




normal; no 


of vessels 




ries ; no change in the nerves 


followed 




hyper- 


obscured by 






3 years after 


sestnesia 


GBdema 






an injury; 












amputation 












for pain. 




No 


Pulse good 


None 


Thickening of intima, espe- 


Symptoms 




ansBsthesia 


and equal to 




cially of radial artery and 


followed an 






that of left 




digital arteries of the thumb ; 


injury to 






hand; 




no change in the nerves 


the hand. 






vessels not 












thickened 












clinically 




_ ______ 
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22. Case of chronic indurative mediastino-pericarditis producing 
stenosis of the superior vena cava, etc. 

By T. W. P. Lawrence and H. Batty Shaw. 

The patient, E. P — , was a clerk aged 36 years. Fifteen 
years ago he contracted syphilis, giving a history of an initial 
lesion followed by a cutaneous eruption. Five years ago he 
began to suffer from palpitation, dizziness, and faintness; he 
was also weak, short of breath, was troubled with cough, and 
spat blood j after every meal he was sick. He was treated 
privately, and at the Royal Free Hospital as an out-patient for 
some ten weeks. He was admitted later as an in-patient at the 
Mount Vernon Consumption Hospital (July, 1898). He was 
still suffering from shortness of breath and slight haemoptysis. 
No very definite signs were found in the lungs, and the evening 
temperature was found to be about 100°. After six weeks he 
was discharged improved and was able to resume work. Three 
and a half years ago he was readmitted to the Mount Vernon 
Hospital with haemoptysis and a return of the symptoms men- 
tioned above. The apex-beat was found to be displaced out- 
wards about an inch; enlarged veins had developed on the 
front of the chest and abdomen, and there was cyanosis of the 
neck and face. Shortly after admission thirty-six ounces of 
blood-stained serous fluid were removed from the right pleural 
cavity. The sputum was found to be free from tubercle bacilli, 
but contained diplococci, staphylococci, and streptococci. One 
month later dulness was present at the base posteriorly of the 
right side of the chest, and this was continuous with dulness in 
the abdomen reaching one or two inches below the right costal 
margin. In the mornings the face, neck, and eyelids were 
puffy, but towards evening these signs disappeared ; the pulses 
are said to have been unequal, but the pupils were quite equal 
in size. One month later the dull area in the chest had in- 
creased, but aspiration was not again performed. Shortly after, 
in the beginning of the year 1900, he was discharged, puffiness 
and cyanosis of the face being still present; the veins of the 
front of the chest and abdomen were enlarged and very tortuous. 
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and the girth of the right half of the chest was one and three- 
quarter inches greater than that of the left. A stay of one 
month at Ambleside was followed by considerable improvement, 
and he continued his attendance at the Royal Free Hospital, at 
which institution he was treated with potassium iodide. 

For the next one and a half years, that is till June, 1902, he 
was still ailing and unable to go to work. At this date, how- 
ever, he resumed some light duties at the oflBice where he was 
engaged ; he was unable at this time to lace his boots, became 
very blue when he bent forward to wash himself, was constantly 
sick after meals, and rested at night propped up against pillows. 
He was admitted to University College Hospital on December 
8th, 1902, under Dr. Bradford's care. The eyelids were very 
puffy and the neck swollen. The veins of the neck were very 
much enlarged, and so tightly distended as to give the feeling of 
enlarged glands. The apex-beat of the heart T^as displaced, 
and there were signs of fluid at the right base. The veins of 
the front of the chest and abdomen were greatly enlarged and 
filled from above. There was some dulness below the right 
costal margin, but the liver and spleen were not felt. There 
was some twitching of the left side of the face, pain in the right 
side of the chest, and the temperature was 100*2°. There was 
no oedema of the lower extremities or abdominal walls, nor 
ascites till latterly. The right half of the chest was aspirated, 
and six ounces of turbid blood-stained fluid were drawn off. 
The pulses, though rather small, were equal, quite regular, and 
the tension was well maintained. Coughing was followed by a 
sensation of faintness. A few days before death there was 
general oedema of the whole body, and the patient became 
delirious. Death occurred on December 30th, 1902. 

Post-mortem, — Thin purulent fluid was found in the right 
pleural cavity. 

Examination of the viscera of the chest, 

1, Heart and pericardium. — The right orifice of the trans- 
verse sinus of the pericardium is closed by adhesions, the 
convexity of the ascending part of the aorta being united to 
the right auricle and to the commencement of the vena cava 
superior. The left orifice of the sinus is open, but the lumen of 
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the sinus at some little distance from the orifice is closed bj 
adhesions. On cutting through the adhesions a cavity is opened 
which corresponds in position to the right half of the transverse 
sinus. The cavity measures 3'5 cm. in the vertical and trans- 
verse directions, and rather less than 2 cm. in the antero- 
posterior direction. Its wall is thick and rigid, being composed 
of dense fibrous tissue ; its inner surface is of a dull red colour, 
and is coated with a layer of loosely adherent inflammatory 
exudation, having the microscopic characters of a purely 
fibrinous deposit. The wall of the cavity is adherent in front 
to the hinder wall of the first part of the aorta, behind to the 
anterior wall of the left auricle, and on the right to the inner 
wall of the right auricle and the conmiencement of the superior 
vena cava ; the right branch of the pulmonary artery crosses its 
upper part. These structures which surround the wall of the 
cavity are indurated in varying degrees. The aorta is but 
slightly affected, the walls of the two posterior sinuses of 
Valsalva showing some signs of chronic endarteritis, and a 
slight puckering being present in the wall of the right posterior 
sinus. The anterior wall of the left auricle is considerably 
thickened, and the induration has extended into the anterior 
and upper part of the septum auricularum and around the 
orifice of the right pulmonary vein, there being but one vessel 
opening into the right side of the auricle. By the contraction 
of the indurated tissue the orifice of the right pulmonary vein 
has become almost obliterated, and measures less than 2 mm. in 
diameter; the vein itself is not diminished in calibre, nor is its 
wall thickened, the stenosis being limited to the orifice. The 
inner wall of the right auricle is converted into dense fibrous 
tissue, which has a scar-like appearance and greyish- white 
colour, and presents numerous patches and streaks of grey 
pigmentation. The induration extends into the anterior and 
upper part of the septum auricularum, and involves in less 
degree the floor of the fossa ovalis; it also extends upwards 
around the orifioe of the superior vena cava, which is almost 
obliterated, its diameter measuring 2 mm. The commencement 
of the superior vena cava, from its lower end to the orifice of 
the vena azygos major, is adherent to the aorta, to the right 
division of the pulmonary artery, and to the lower of the two 
primary divisions of the right bronchus, and it is surrounded by 
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deeply pigmented and indurated tissue, by which it is greatly 
constricted. The constriction commences abruptly immediately 
below the orifice of the vena azygos major, the circumference 
of the vessel, at this level, measured on the inner surface of 
the opened vein, being 13 mm. From this level downwards 
the diminution in calibre gradually increases till the vessel is 
reduced, as ~ before stated, to a diameter of 2 mm. at its 
termination in the auricle. Within the constricted portion of 
the vein a fold of the inner coat of the vessel is present, 
produced*apparently in the process of contraction, and having 
the usual semilunar form of a venous valve ; the fold is, how- 
ever, disposed with its free edge directed upwards, and its 
effect, if any, on the blood-stream would have been to oppose 
the return of blood towards the heart. There is no venous 
thrombosis. The right branch of the pulmonary artery is not 
appreciably diminished in calibre or otherwise affected. 

From around the origin of the vena cava superior the 
induration extends downwards, on the exterior of the heart, 
along the line of pericardial reflection which crosses the root of 
the right pulmonary vein, and below this along the line of 
reflection of the pericardium on the posterior surface of the 
right auricle, where a dense fibrous band, 1'5 cm. in width, is 
present, uniting the auricle to the wall of the pleuritic cavity to 
be subsequently mentioned. The parietal and visceral layers of 
the pericardium are adherent for a few millimetres from the 
line of pericardial reflection mentioned, and also above this 
where the line crosses the vena cava superior. The induration 
is slight on the left side of the right pulmonary vein, which, as 
before stated, is not constricted except at its orifice, and it does 
not extend on to the hinder surface of the left auricle nor 
around the left pulmonary veins. 

Parts of the right and posterior surfaces of the parietal peri- 
cardium are adherent to the mesial surface of the right lung 
and to the wall of the pleuritic cavity mentioned below ; here 
the pericardium is thickened. In all respects other than those 
above detailed the heart and pericardium are normal. 

The right and left innominate veins and the upper part of 
the vena cava superior measure 4 cm., 2*5 cm., and 4*2 cm. in 
circumference respectively; the vena azygos major measures 
2*6 cm. in circumference at its termination, these measurements 
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being taken on the vessels in the undistended condition. The 
appearance of these vessels is normal. 

2. Lungs and mediastinum. — The base and lower two thirds 
of the postero-exterpal surface of the right lung are coated 
with a thick fibrous layer, which formed part of the wall of a 
pleuritic cavity. The surface of this layer is uneven, and in a 



Fig. 20. 



Fia. 21. 





Fig. 20. — The heart seen from the right side. The right auricle has 
been opened to show the thickening and contraction of the inner wall and 
the associated stenosis of the orifice of the superior vena cava. The 
superior vena cava has been opened to show its constriction from the 
orifice of the vena azygos major downwards. (From a drawing by- 
Mr. T. W. P. Lawrence.) 

Fig. 21. — A diagram of the postero-inferior aspect of the heart. The 
black shading indicates the position of the indurated tissue, on the exterior 
of the heart, at the origins of the superior vena cava and the right pul- 
monary vein, and along the line of pericardial refiection on the posterior 
surface of the right auricle. (From a drawing by Mr. T. W. P. Lawrence.) 



few places covered with patches of inflammatory exudation. 
From the inner margin of the base of the lung, which is pressed 
up considerably above its normal level, the wall of the pleuritic 
cavity is prolonged downwards, and is in this part in contact 
with and adherent to the peric«nrdium and the hinder wall of 
the right auricle along the line of pericardial reflection. The 
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apex of the lung and its antero-extemal surface were closely 
adherent to the chest wall; the inner surface of the lung is 
adherent to the mediastinal pleura and to the pericardium. 
On section the lung exhibits pneumonic consolidation and 
collapse; but caseation^ fibroid induration^ and cavities are 
absent. 

The left lung is normal. The bronchi and their primary- 
branches are normal. The lymphatic glands above the right 
bronchus and extending into the tissues of the lower part of 
the neck are enlarged, but none of the glands of the chest 
present caseation or calcification. The areolar tissue of the 
mediastinum is normal except where it is in relation with the 
pulmonary adhesions and the induration around the great veins 
above described ; in these situations it is indurated. 

We are indebted to Dr. J. Rose Bradford for the notes of this 
case whilst under treatment at University College Hospital^ and 
to Dr. S. R. Williams, resident medical registrar and patholo- 
gist to the Mount Vernon Hospital, for an account of the 
patient^s illness whilst under treatment at that hospital. 
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23. EhrlicWs dimethyl{p)'amidobenzaldehyde reaction. 

By H. W. Armit. 

At the kind invitation of Geh. Ehrlich I have studied the 
clinical aspects of an aldehyde colour reaction, and propose 
dealing with the results of my observations on it. Before enter- 
ing into the subject I have to express my indebtedness to Dr. 
P. Horton Smith, Dr. E. W. Goodall, Dr. Sykes, Dr. Quosig, 
and others, who have kindly allowed me to use their clinical 
material, and Drs. Dean and Todd for their courteous help in 
performing some animal experiments for me. 

The chemistry of the body and its fluids is unfortunately very 
obscure, and only a small number of the normal constituents are 
known to us at present. These constituents are recognisable 
either because they exist in considerable quantity or because 
they are characterised by peculiar chemical reactions. In order 
to gain some knowledge of other compounds, Ehrlich ^ sought to 
produce combinations in the form of colour-bodies, and although 
Tie states that the discovery of hitherto unknown bodies is 
largely a matter of chance, he has set to work from a sound 
chemical basis. Two large chemical groups exist, which are 
capable of anchoring other complexes to form colour-bodies, viz. 
the diazo and the aldehyde. I do not propose to enter into the 
subject of the former to-day. The latter combination depends 
on a peculiar group arrangement, which takes the form of a 
double binding. If aniline (amidobenzoin) be added to benzal- 
dehyde a new body is formed, benzyliden-aniline, and water is 
liberated. The formula of this body is — 

and the double binding between the C and N is spoken of as a 
1 Ehrlich, 'Die medic. Woch.,' April 15th, 1901. 



(PyAMIDOBENZALBEHYJDE REACTION. 185 

chromophoric complex, or the azomethin group. The tinctorial 
characters of the group are not well marked, and the body 
benzyliden-aniline has only a weak yellow colour. If one 
substitutes a benzaldehyde, which contains an amido group 
capable of binding an acid in the para position, one obtains 
intense tinctorial characters, and the complex is then termed 
auxochrom. The coloration becomes deeper yet if one uses a 
dimethyl derivative of the para-amido-benzaldehyde. The 
reagent which Professor Bhrlich kindly put at my disposal is 
this derivative, and has the formula 

CeH^ - GHOCO - N(CH3)^|\ 
Dimethyl-para-amido-benzaldehyde is a crystalline whitish 
substance, which is soluble in acids, chloroform, ether, and 
insoluble in water and alkaline solutions. If one adds weak 
acid solutions of certain aromatic bases, deeply coloured and 
mostly insoluble bodies are formed, which are known as azo- 
methin dyes. The urine contains a substance in solution which 
anchors dimethyl-benzaldehyde to form a cherry-red colour- 
body ; this takes place to a greater or less extent in normal 
urines, but in some pathological conditions the reaction is most 
striking. Proescher^ has analysed this combination, and found 
that the red body, which he isolated only in small quantities, 
has the empirical formula approximately of CigH2405N2, which 
would give the formula of the unknown substance in the 
urine, after subtraction of dimethyl,— 4- 2HoO, as CyHigOgN. 
The nearest known body is glucosamine, CgHijOgN, which 
<5ontains COHa less than the former. Proescher suggests that 
it may be a formyl glucosamine, or the acetyl derivative of the 
hitherto unknown pentosamine. Pappenheim' suggests that it 
may be urobilin, but I propose to return to this point presently. 
Proescher found that it was practically useless to attempt to 
isolate this body directly from the urine. As I shall mention 
later, Ehrlich now thinks that the chemical reaction takes place 
by the union of dimethyl and a part of a pyrrol ring. The 
reaction takes place roughly as follows : 

/N(CH,), N(CH3)„ + H30. 

\COH \CH«X. 

The dimethyl attaches or anchors the unknown body, according 

* ' Zeitschrift fiir physiolog. Chemie/ Bd. xxxi. 
« ' Berl. klin. Woch./ January 12th, 1903. 
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to Ehrlich, by means of a methylene group and not by an amido 
group, since other methylene compounds, such as phloroglucin, 
phenyl, methyl, pjrrazolon, join with dimethyl and form red- 
violet compounds. The addition of formaldehyde to the urine 
prevents the reaction, the formaldehyde occupying that group 
to which the dimethyl compound attaches itself. The same 
occurs if one adds pyrogallic acid (trihydroxyl benzene), in 
which case the benzene group is probably disturbed. Salicylic 
acid, oxybenzoic acid, and gallic acid do not behave in this way. 
I tried to ascertain if the trihydroxyl combination altered the 
unki\own body. To some urine containing a fair quantity of 
the unknown body I first added pyrogallic acid, and then a few 
drops of an acid solution of dimethyl, and to this some ferric 
chloride. The pyrogallic acid combined with the ferric salt, 
forming a claret-coloured body ; I then shook up the mixture 
with chloroform. Had any of the red combination been present 
this would have been partly claimed by the chloroform, as it 
sank to the bottom, but the chloroform remained uncoloured ; 
this appears to indicate some splitting up of the unknown body. 
Proescher describes three characteristic spectrum bands in his 
publication which the solution of the red combination body 
gives between D and E, to the blue side of B, and to the red 
side of F.^ After exposure the first and third bands faded and 
disappeared, while the central one increased in distinctness. The 
red substance is amorphous, is soluble in alcohol, chloroform, 
acetic acid, epi- and di-chlorhydrin, is little soluble in water, 
and is insoluble in benzol, toluol, ligroin, and ether. In 
alcoholic picric acid solution it falls as an amorphous brownish- 
red precipitate. In ammonia and caustic potash it is soluble, and 
gives a yellow solution, which can be turned again into the red 
colour by the addition of acids. Heated in concentrated hydro- 
chloric acid or diluted sulphuric acid, it decomposes slowly. 
Bhrlich and Proescher suggest that the reaction should be carried 
out by adding a few drops of a 2 per cent, solution in hydro- 
chloric acid and water (dimethyl 2, dissolved in HCl 50 c.c, 
and add water to 100 c.c.) to the urine in the cold, the red 
colour appearing in a few minutes. Since heating only slowly 
decomposes the red body, I have found it more useful to apply 
the test slightly differently. To 1 c.c. of urine, heated to 

» At X 559, at X 510, and at X 492. 
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frothing, I drop, by means of a measured pipette, drops 
measuring '01 c.c. slowly one after another, just giving suffi- 
cient time between the drops to allow all the colour to appear, 
which takes place rapidly when the urine is hot. In this way 
the first trace of colour can be noted, and after a certain number 
of drops have been added the change of colour from cherry- 
red to brownish red or brown can also be fixed. As I shall 
presently show, the clinical use of the reaction depends upon 
the possibility of determining the degree. I distinguish the 
degrees of reaction as follows : — A positive reaction is present 
when 1 per cent, of the reagent produces a red colour, when the 
first drop is seen to fall through the urine like a red worm, 
or when the froth is tinged pink on the addition of more 
drops ; the colour increases in intensity in positive reaction up 
to 5 per cent., and at times even up to 25 per cent. ; at times the 
colour first appears on the addition of 2 per cent., and reaches 
its maximum between 5 and 8 per cent. However interesting 
this may be, it must not be confounded with a positive reaction, 
and I therefore call this a colour-change of the second degree, 
and when the colour only appears with 3 per cent, a colour- 
change of the third degree. All other changes of colour may 
be discarded as of no clinical importance. Clemens^ tested a 
number of urines, using only the cold method, and as far as one 
can judge merely depended on the intensity of colour when a 
*^ few drops ^' of the reagent were added, and on the intensity of 
colour of the chloroform solution. His results are somewhat 
different from mine, and I attribute this to the want of method 
capable of distinguishing between the degrees of coloration. He 
obtained a reaction in 19 per cent, of all his pathological cases. 
This is higher than the percentage which I obtained while I was 
not selecting cases for the reaction, but lately I have not 
applied the test to those conditions which never gave a reaction 
in my first 250 cases, and therefore a general percentage is of no 
importance. He believes that in no disease is the reaction 
constant, nor was it constant (as a rule) in any one patient. 1 
believe that I am able to explain the reason of this. He finds 
it largely in gastro-enteric affections, especially in inflammatory 
conditions. In 75 per cent, of summer diarrhoea he obtained 
good reactions, while pure gastritis and pure enteritis gave no 
1 'Arch. f. Idin. Med./ 1902. 
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reaction. Six cases out of nine of appendicitis gave occasional 
reactions. In a similar manner, in pneumonia, pleurisy, empyema, 
tuberculosis, some gave reaction and some did not. Engel, of 
Davos, says that the reaction is positive in acute gastro-enteric 
disturbances, and that it is frequently positive when the diazo 
reaction is positive. Tuberculosis in itself does not necessarily 
cause a positive reaction, and frequently in phthisical patients 
the reaction is positive on admission, and disappears in a few- 
days. He finds the specific gravity high when the reaction is 
positive, but fails to intensify the reaction by increasing the 
specific gravity by evaporation. I have obtained good reactions in 
urines with a specific gravity as low as 1006. Koziczkowsky^ has- 
also examined a large number of urines, and carries out the test as 
follows : — He fills two test-tubes one third full with urine and adds 
formaldehyde to one ; into both of them he drops eight to ten 
drops of the reagent, and distinguishes five degrees of coloration,, 
viz. brandy-and-water colour, brandy colour, pink, light red, and 
dark red. He regards the pink as the transitional stage, and 
the light and dark red as pathological. His clinical results in 
the main appear to agree with mine. 

Dealing with gastro-enteric conditions, I applied the test in 
43 cases of typhoid fever, 8 of which were still in the pyrexia 
stage, in 3 cases of appendicitis, in 1 of lead colic, in 1 of simple 
peritonitis, and in 5 of gastritis, as well as in a number of func- 
tional gastric disturbances. Of the 8 typhoid fever patients in 
the acute stage, 7 gave some colour reaction, 2 of these gave 
very distinct positive reaction in the cold (at this time I was not 
using heated urine), and 5 gave less good reaction. I see fi'om 
my notes that the 2 positive reaction cases were very acutely ill, 
both in relapses, and the prognosis was considered serious. Of 
the 3 cases of appendicitis all had abscess formation ; in 2 the 
pus was draining and their urines gave no reaction, while the 
third was complicated by a f a?cal fistula and pneumonia ; here I 
got a positive reaction. Of the gastritis cases, 3 gave colour- 
changes of the second and third degree, but none gave positive 
reaction. The urine of a few children suffering from a febrile 
disturbance due to faulty assimilation or doubtful milk gave no 
reaction, nor did any of the other cases mentioned. Unfortu- 
nately I was unable to obtain any urine of patients suffering from 
1 * Berl. klin. Woch./ November 3rd, 1902. 



(PyAMIDOBENZALDEHYJDE REACTION. 18^ 

summer diarrhoea. One diabetic gave a colour reaction of a 
second degree, and one gave no reaction. Among the cases of 
disease of the urinary apparatus not a single one gave any reac- 
tion. In marasmus no reaction was obtained, and of all the 
cases of disease of the nervous system, 1 case of neuritis and 1 
case of probable hysteria gave colour-changes of the second 
and the third degree respectively. The urine of the former of 
these cases presented a peculiar pigment. Likewise no reac- 
tion was obtained in surgical conditions, sarcoma, carcinoma,, 
anaemia, osteo-arthritis, psoriasis, and the like. 

In acute infective processes — rheumatic fever, rheumatic 
endocarditis (of which more will be said later on), morbilli (2 
cases only), variola, erythema nodosum — the urine gave no reac- 
tion. In 4 cases of pneumonia, 2 gave a colour-change of the 
third degree, and 2 gave a positive reaction. One of the latter 
was a boy of fifteen, who was extremely ill on the eleventh day, 
and in the second case the diagnosis read tubercular pleuro- 
pneumonia. Five cases just convalescent of pneumonia gave no 
reaction. In 3 cases of diphtheria during the acute stage, 1 
gave a colour-change of the second degree ; this case was a 
moderately bad one. The other 2 had been treated apparently 
with success by antitoxin. Thirteen cases of diphtheria in the 
post-pyrexial stage gave no reaction. Of 6 cases of acute scar- 
latina, 1 gave a colour reaction of the third degree, 2 of the 
second degree, and 3 no reaction. None of the convalescent 
scarlatina cases gave reaction. One case of vaccinia with 
marked pyrexia gave a positive reaction, while all other cases 
gave no reaction. It must, however, be stated that this patient 
was admitted into hospital with the diagnosis of typhoid fever, 
and at the time of testing was acutely ill. One case of subacute 
rheumatism gave a colour-change of the third degree. I 
examined the urines of 85 patients suffering from pulmonary 
tuberculosis; of these 25 gave some distinct colour-change, 
while 16 gave change up to the third degree. One case of 
acute phthisis, in whose sputum, I was informed, were found 
many cocci, gave a strong positive reaction, while in a second 
case of the same condition, in which tubercle bacilli were found 
practically in pure culture, no reaction was obtained. In all, 8 
gave positive reactions. These were all cases with marked 
toxaamic aspect, and, if one can draw conclusions from physical 
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examination^ almost certainly cases of mixed infection. One 
patient, however, was said to be improving ; whether she con- 
tinued or not I cannot say. In one case of tubercular adenitis 
and old hepatic cirrhosis a positive reaction or possibly colour^ 
change of second degree was obtained. In miliary tuberculosis 
I got no reaction. Among the cases of bronchitis, bronchiecta- 
sis, one gave me good change of colour in the cold ; I cannot 
say whether this case should be classified under positive reaction 
or colour-change of second degree. No reaction was obtained 
in cases of acute bronchitis, laryngitis, and emphysema. At 
first it appeared as if influenza increased the unknown body in 
the urine readily, but this soon proved to be due to the anti- 
pyrin which I prescribed freely for the pains. In all cases I 
obtained a colour-change of the second degree save one, in 
which there was a positive reaction. This case was complicated 
by gastric symptoms and delirium. 

In chronic valvular heart disease, as I expected,- no reaction 
occurred, but in one case of aortic aneurysm I obtained a " slight 
colour-change '' in the cold, which in all probability does not 
amount to the third degree. In rheumatic endocarditis I have 
tested repeatedly, but always failed to find the reaction ; but in 
infective endocarditis I have obtained a good reaction in each 
of the three cases. One of these certainly is peculiar. When 
first I had the opportunity of testing his urine the pyrexia was 
remittent, the patient extremely ill, and the clinical prognosis 
as bad as it could be. Shortly after this the patient was treated 
with antistreptococcic serum, and in the course of a week or 
two improved greatly. I was fortunate enough to be able to 
test his urine when the temperature was again normal, and no 
reaction could then be obtained. 

During a normal pregnancy I have never been able to find a 
reaction. In normal parturition, too, the urine is unchanged ; 
but in sapraemia and septicaemia things are different. In early 
septicaemia the reaction is positive ; in some later cases I failed 
to obtain it ; I propose to return to this presently. In sapraemia 
I obtained a reaction in 1 case, colour of the third degree in 
1 case, and no reaction in 2 cases. The clinical prognosis 
in these cases was good, without treatment, save in the first 
case, in which treatment by intra-uterine douching was thought 
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necessary. In this case I obtained a very slight colour-change 
in the milk. 

With regard to the diazo test, I may mention here that I 
have tested several of the urines side by side, and find that only 
rarely do the diazo and dimethyl-amidobenzaldehyde tests 
coincide. I have tested over 350 urines, and in looking over 
my results I find that a positive reaction occurs when the 
temperature is raised, when the patient is acutely ill, and 
generally while sweating is going on. This latter fact led me 
to consider whether sweating in itself could produce an increased 
quantity of the unknown body in the urine ; and I therefore 
performed two simple experiments on myself. In the first I 
injected some pilocarpine nitrate, and succeeded in perspiring 
freely. Urine was passed immediately before the injection, two 
hours later, and eleven hours later. Although no distinct 
reaction was obtained in any specimen, the urine secreted 
during the sweating period was distinctly more coloured than 
the other two. The second experiment was made with urine 
secreted during violent exercise (mowing long grass). The 
control urine was passed some hours later. The result was 
approximately the same as in the first experiment. It therefore 
appears that tissue-destruction is capable of either manu- 
facturing this body in larger quantities or of sending larger 
quantities through the kidneys. My later observations have 
led me to believe that certain forms of tissue-destruction are 
necessary to produce sufficient of the body to constitute a 
reaction. This form of tissue-destruction is mostly due to a 
profound toxaemia, and I believe is more often due to a coccic 
toxaemia than to any other kind. Mixed tubercular infections, 
sapraemia, septicaemia, abscess around the appendix, infective 
endocarditis, give good positive reactions. Colour-change of 
the second degree, too, usually indicates the same destructive 
changes, sometimes in response to the action of coccic toxins, as 
in scarlatina, and sometimes in response to other noxious agents. 
Clemens, too, regards the reaction as due to increased meta- 
bolism, but Koziczkowsky, having experimented with rabbits 
during periods of fasting, in which he ascertained that there 
was heightened destruction of albumen, and failed to obtain a 
reaction, states that if increased disintegration of albumen 
produces the unknown body, it must be very great. 



192 EHELICW8 DIMETHYL- 

I have already stated that ClemenB believes that in no disease 
is the reaction constant. According to my views the body which 
gives rise to the reaction is a product of destructive metabolism 
of a specific kind, and would be capable of being further split 
up by an excessive action of the poison. I attribute the fact 
that in a fatal case of septicaemia (puerperal) I did not get a 
trace of colour-change to this continuous splitting up. I have 
not met with a case of infective endocarditis which has failed to 
give a reaction, but can easily conceive that this could take 
place in some moribund cases.^ The inference, therefore, which 
I draw from this is that a positive reaction indicates a grave 
prognosis, not necessarily a hopeless one, for active treatment 
may be capable of removing the source of the toxin, and the 
organism may repair the damage already done, but always one 
which should put the physician on his guard. Colour-change of 
the second degree may assist one to a correct diagnosis if the 
other factors of the case are carefully considered. I will go 
further in the case of positive reaction when there is clinical 
evidence of endocarditis, and say that even if no cocci can be 
found in the blood, the case is infective and not rheumatic. 

I have suggested that the unknown body in the urine is a 
product of destructive metabolism, and in order to support this 
view I attempted to trace it to the tissues. The fact that small 
quantities were found in the milk, saliva, and sputum of patients 
does not prove that it is not formed in the kidneys, since "in- 
ternal secretion " might answer for this appearance. Clemens 
states that the reagent when taken by mouth does not colour 
the urine. I examined rabbits which had been injected with 
emulsions or fed with the raw chemical. Before doing so I was 
able to determine that the unknown body was present in the 
urine of rabbits. A rabbit was injected with streptococci and 
died on the following day; the urine taken after death gave 
slight change of colour, but no clinical reaction. More colour- 
change was found in the urine of a rabbit which had died of 
tubercular infection, but even here it did not amount to a 
colour-change of the third degree. A rabbit was fed with O'o 
dimethyl- amidobenzaldehyde and killed four days later; I had 

* In one case of infective endocarditis in t\ie posUmortem room I obtained a 
few drops of urine which apparently failed to give a reaction. The cartilage in 
this case stained fairly well. 
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hoped that the hydrochloric acid of the stomach would have 
dissolved the reagent, and the solution would have been carried 
off by the gastric lymphatics. In spite of a careful search I 
failed to detect any tingeing of any of the tissues. A rabbit 
was then injected with an emulsion containing about one 
gramme of dimethyl-amidobenzaldehyde, in two doses sub- 
cutaneottsly. The first dose was slowly absorbed, and apparently 
produced but little change in the rabbit ; but the second pro- 
duced a very marked reaction, and the rabbit became peevish. 
Before it was killed one noticed a peculiar bluish staining of 
the hair around the site of injection, and a fair number of 
bald patches. The tissues were treated with hydrochloric acid 
after dissection, but although I obtained a minimal reddening 
of the urine no trace of coloration of the tissues could be found. . 
I next dealt with a rabbit which had died five days post injec- 
timiem of diphtheria toxaemia. The various tissues were kept 
for several days in alcohol, and coarse sections were then cut 
and treated with acid solutions of the reagent. Brilliant violet- 
red coloration appeared in the cartilage ; under the microscope 
this appeared as a diffuse coloration of the perichondrium and 
the matrix. The cells and the dense fibrous tissues remained 
uncoloured. White matter of the brain and spinal cord was 
tinged a pretty mauve, the membranes and the cells remaining 
uncoloured. The mesentery and mesenteric glands appeared of a 
pale mauve colour, while after a considerable time both, kidney 
and liver took on a pale pinkish tint. The capsule of the kidney 
became a very pale mauve colour as did muscle, but spleen,, 
bone, vitreous, and skin remained uncoloured. The urine of 
this rabbit gave a fair reaction post mortem. Ehrlich first 
pointed out that the unknown body may be found in cartilage, 
and especially perichondrium. I found that it is present in 
smaller quantities in other tissues, such as white matter, kidney > 
liver, and mesentery. The urine contains it in solution. Now 
under normal conditions but little can be found in the urine, 
and in the tissues of a rabbit one can only obtain marked 
colour-change in the perichondrium. I found very brilliant 
coloration in the cartilage of a pig which had been fed on the 
sputum of human tuberculosis. The cartilage of a dog, dead of 
distemper, gave a less bright colour. If it were formed in the 
perichondrium it would be difficult to explain how it appears 
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nearly constantly in normal urine, and also how it is increased 
by such divers causes as various toxins, etc. It appears much 
more feasible to suggest that the destruction of the protoplasm 
of all the body cells in the process of metabolism yields a large 
number of products, one of which is this unknown body. Its 
increased production will follow on certain causes which act 
destructively on the tissue-cells. The kidneys are capable of 
passing a certain quantity of this substance through them in 
the urine while the surplus is stored up in suitable places. 
Perhaps the substance loosely joins certain fluids, such as 
mucoid, cerebro-spinal fluid inter alia, and then it would be 
found wherever an appreciable collection of the fluid is present. 
I feel inclined to believe that this takes place, as it would fully 
. explain the intense coloration in perichondrium, and the lesser 
tinctorial changes in the other tissues. 

Returning to the chemistry of the reaction, it appears to me 
to be imlikely that the unknown body should have the character 
of a glucoside, especially as I failed to get any reaction with 
any other glucoside in the test-tube, nor did any diabetic urine 
give it. The empirical formula of the unknown body given by 
Proescher of CyHigOgN is probably too simple. Dimethyl (p)- 
amidobenzaldehyde gives a similar but weaker colour reaction. 

Papenheim ^ suggests that the unknown body is either uro- 
bilin or a substance which constantly accompanies it. He bases 
this suggestion on his observations that in those urines which 
give Jaffe^s and Gerhardt^s tests the dimethyl reaction is also 
present, albeit at times more intense ; that ordinary uro-erythrin 
does not produce the reaction, and yet urines which give the 
reaction are nearly always highly pigmented. Koziczkowsky, 
too, noticed that many pigmented urines gave positive dimethyl 
reaction and tested for indican quantitatively, but with no con- 
vincing results. The view that urobilin may cause the reaction 
is further strengthened by Ehrlich^s belief that the chemical 
combination takes place by means of a pyrrol ring. The chemi- 
cal constitution of urobilin is CgoH^^OyN^,- and it is quite possi- 
ble that among other substances it may produce a red colour- 
body. Ehrlich says that the colour-change is increased after 

1 'Berl. kHn. Woch./ January 12th, 1903. 
, * According to Dr. Garrod this formula (i. c. that of hydrobilirubin) is too 
simple. 
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excessive smoking, in response to a union with nicotine, another 
pyrrol derivative (pyridin). Papenheim failed to obtain a 
change of colour in the filtrate of urines after precipitation with 
lead acetate. This he thinks strengthens his urobilin theory. 
Since choletelin is not precipitated by lead acetate, he comes to 
the conclusion that this substance is not the body we are 
seeking. I obtained some specimens of horse's urine, which, as 
Papenheim points out, is supposed to be free from urobilin. 
The urine of a horse suffering from tetanus gave me a good reac- 
tion. After precipitation with acetate of lead thefiltrate was acidi- 
fied, and gave me a very clear reaction. Jaffe's and Gerhardt's 
tests were both negative. In a non-pathological urine, which 
gave some change of colour, the filtrate, after precipitation by 
lead acetate, also gave a change of colour. Urobilin is always 
increased in the urine of pyrexia, but the dimethyl -amido- 
benzaldehyde reaction does not show this constancy. I therefore 
believe that one can reject the urobilin theory. Indol gives a 
reaction with dimethyl-amidobenzaldehyde in the test-tube 
according to Clemens, but since this substance is not found in 
normal urine this cannot be the body which we are seeking. 

Although compounds containing a pyrrol ring do join with 
the dimethyl (p)-amidobenzaldehyde in the test-tube to form 
red colour-bodies, compounds containing benzol rings also do 
so, Ci g. salicylic acid, phenol, etc. I have been able to distin- 
guish between the colour of antipyrene-dimethyl, phenol- 
dimethyl, and the unknown body-dimethyl, compounds. 

As you may have noticed, I have persistently called the sub- 
stance which joins with the dimethyl (p)-amidobenzaldehyde to 
form the red colour-body in urine the " unknown body." This 
I have done because I believe that we are dealing with a sub- 
stance hitherto unknown. While there is evidence that several 
substances may form red compounds with the salt, I am of 
opinion that only one body gives the reaction which I have 
described as pathological. March 3rd, 1903. 
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24. The clinical and pathological characters of veld sores preva- 
lent amongst the troops in South Africa.^ 

By N. Bishop Haeman. 

Clinical Investigation. 
Description of the sore. 

The veld sore, in the state in which it is most commonly 
seen, is recognised as an extremely superficial ulcer, edged by 
a fringe of exfoliated epithelial tissue and an areola of inflam- 
matory redness. To this sore is attached a history of — for such 
an ulcer — great age, yet there is often little or no evidence in 
support of such a statement. It is not often that the surgeon 
sees the sore in its initial stages, and when for the first time 
he gains sight of the earliest stages, there is a genuine feeling 
of surprise. 

Mode of onset, — A man has been for some weeks on the veld, 
the free open life and constant exercise, and the relish of 
hunger for the rations of biscuit, beef, jam, and tea, together 
combine to make him feel as " hard as nails " — " never so fit in 
his life.'' Notwithstanding this feeling of fitness, he notes that 
the trivial scratches and abrasions on the backs of the hands, 
incidental to the rough work of the march and camp, do not 
heal in the easy manner they had done hitherto. Instead, he 
finds that the site of a trifling scratch, got in opening a biscuit 
tin, in adjusting his saddlery, or what not, becomes inflamed, 
there is a pricking or burning sensation, and alongside the 
scratch-mark there appears a delicate blister, the blister bursts, 
and a veld sore remains. Even the slightest abrasion will 
become so changed, until his hands and legs may present a 
mass of sores. 

The blister and its contents, — Following the clinical history of 
one such blister, it is found to be formed by a covering of 
epidermis, which is usually so thin that the character of the 
subjacent fluid can be judged. Around the blister and the scab 

1 Coloured figures illustrating this communication, with more minute details 
of the cases, will be found in the 'Journal of Pathology/ 1903. 
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marking the site of the abrasion is a ring of redness, indicating 
inflammation; the ring is usually narrow, the colour rapidly 
shading off into the bronzing of the skin. The blister steadily 
increases in size, so that in bad cases, in so short a time as forty- 
eight hours, it may be larger in circumference than a shilling 
piece. It will be shallow and flaccid, or raised and tense, 
according to the quantity of its fluid contents. 

The blisters, however, more commonly grow slowly and, burst 
at a stage earlier than this, when about the size of a threepenny 
or sixpenny piece ; either by the pressure of the contents, the 
rub of a *^ protecting '^ bandage, or an accidental knock, and 
there issues from the blister a serous or sero-purulent fluid, 
-either quite thin and watery or slighly viscid ; the consistency 
of the fluid contents depends upon the duration and rate of 
growth of the blister ; if of slow growth or long duration it is 
inclined to viscosity, if of rapid growth it will be found thin and 
watery. 

The chronic sore. — The ulcer resulting looks very like the 
floor of a freshly opened cantharides blister, save that in the 
veld sore the ragged edges of the epidermis appear rather more 
sodden, and under the recess formed by the epithelial edges the 
presence of flecks of pus within the serous discharge may be 
detected. Here the resemblance ends ; the ulcer arising from 
the cantharides blister will heal in a few days, whilst that 
of the veld sore will drag on a miserable existence for months, 
steadily spreading the meanwhile, until it may cover nearly the 
whole of the back of the hand, and this notwithstanding 
much professional and amateur treatment. When it has 
dragged on for some time, and suffered many things of many 
hands, the floor of the ulcer loses its fresh clean appearance, 
and assumes a tough, non-vascular character, not unlike that 
of old parchment ; the edges retain a fresher appearance, and 
scraps of overhanging epidermis may still be noted. 

It is during this time that the veld sore not infrequently 
-commences to exude pus fairly freely, probably by reason of 
a secondary infection ; then a common ulcer involving the true 
skin may result, though even under this condition the edges of 
the ulcer retain the typical superficial character of the veld 
sore. 

I do not mean to suggest that throughout these months no 
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sign of healing has appeared; far from it, many a time the 
ulcer will have rapidly scabbed over after the application of 
some nice clean dressing, but after a few days the apparently 
healthy scab will be found to rest upon a bath of thin, slightly 
purulent fluid, and thus the ulcer may be laid open again and 
again. It is perhaps these frequent disappointments which 
induce the men to take the matter in hand themselves, for there 
has grown up around the sore a whole pharmacopoeia of " in- 
fallible " specifics — such as sugar and soap, train oil, olive oil, 
vaseline, paraffin, tar, "wait till it dries up," "don't wash,'^ etc. 
etc. Some of these " specifics ^^ are not, indeed, so far-fetched, 
e. g, the tar, though the results of its application are the reverse 
of infallible, as might be expected from the failure of purified 
and valuable antiseptics ; even the " don^t wash " advice may 
perhaps be excused when water is so liable to contamination. 

Symptoms other than local. — It was rarely that the sore pro- 
duced any other than local manifestations; in by far the greatest 
number of cases there were no indications of septic absorption, 
yet I have seen cases where the absorption of septic material 
produced both lymphangitis and lymphadenitis ; but in all these 
cases the sores had commenced to exude pus freely, perhaps as 
the result of a secondary infection. 

In one case, seen in Pretoria, of numerous dirty sores on the 
legs, there followed intense redness and pain along the course of 
the lymphatics towards the triangle of Scarpa, with tenderness 
of the glands at the apex of the triangle; but the vigorous 
cleansing of the sores and local applications over the lymph 
paths resulted in a subsidence of the inflammatory symptoms. 
In another case of multiple and dirty sores (there were twenty- 
nine over the two shin and peroneal regions), the gland at the 
apex of the triangle of Scarpa became inflamed, suppuration 
ensued, and a bubo formed which had to be incised and the pus 
evacuated. In both these cases the soldiers (volunteers) were 
young, immature, and worn out. 

I could not find that there were any general or constitutional 
symptoms attending the existence of the sores ; without doubt 
general weakness and malaise were associated with their 
presence, but these symptoms were more reasonably referable 
to the condition of life, food,, and work of the men, than to the 
effect of the sores ; indeed, there is strong evidence to show that 
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the appearance of the sores is an indication of the existence of 
a loss of general tone or condition. Certainly in my own case^ 
where by inoculation from a very severe case of veld sore I 
produced the sore on my arm, there were no constitutional 
fymptoms. 

Minute herpetiform blisters. — Here I must note another 
means whereby veld sores are produced, one which has sa 
impressed itself upon the mind of my sometime fellow-student^ 
Mr. Harland (3), that he would prefer to reserve the name 
"veld sore^^ to those sores alone which arise in this manner. 
In my experience, however, this has been a rare mode of origin 
in comparison with the onset subsequent to an accidental 
abrasion. 

I refer to minute herpetiform blisters occurring only on the 
hands. The covering of these vesicles -is very thin, so that in 
their exposed position it is speedily broken, and very frequently 
veld sores follow on at the site of the broken vesicles. 

I was at some pains to ascertain the cause of these minute 
blisters, and it appears they arise in three ways : (1) imme- 
diately subsequent to insect bites; (2) on hands which from 
much sunburn have become tender; (3) in the immediate 
neighbourhood of old or open veld sores. 

As regards the first of these classes, I saw cases in which the 
initial minute blister followed the bites of the common brown 
horse-fly; in other and more frequent cases the bite of a 
mosquito was the irritant ; in one such case, that of a major of 
Yeomanry, the mosquito was observed in the act of biting, the 
site noted, and in this place the minute blister found, which 
later broke and became secondarily a veld sore. In all these 
cases there was no precedent or coincident veld sore of the 
ordinary type. 

In the second class— the effects of sun — here, without precedent 
or coincident veld sores, one or two minute blisters appeared on 
the hands, which were inflamed and very tender from exposure 
to sun and wind; these, after rupturing, were in some cases 
followed by the ordinary veld sore. 

Lastly, the minute blisters occur in the neighbourhood of the 
ordinary veld sore produced in the common manner by abrasion. 
These little blisters were especially liable, indeed, almost certain 
to become veld sores upon rupturing. 

15 
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In each of these three classes the causation of the minute 
blisters is really the same— irritation, the insect bite, the bum 
of sun and wind, or the general irritability of the skin in the 
neighbourhood of the veld sore; consequently there is every 
reason to expect one of the signs of irritation of the epidermid, 
namely, vesication or an herpetif orm eruption, whilst the solution 
of continuity consequent on the rupture of these minute blisters 
affords ready ingress to the presumptive organism of the veld 
sore. 

I made a special note of a couple of these cases. In one of 
them I was able to protect aseptically two such minute blisters 
in an undamaged state for several days, and during this time 
and under these circumstances they showed little or no tendency 
to change their character, whereas in the blister arising adjacent 
to abrasions the growth is often exceedingly rapid. 

In the bacteriological examination of the two cases, in one in 
which there were numerous coincident veld sores film prepara- 
tion showed the presence of a very few dots in pairs which may 
be cocci, similar to those found in the ordinary veld sores ; the 
second case, showing scars of old but healed sores, and which 
was aseptically protected, showed a very few dots singly, and 
one or two pairs which may be cocci. I had no opportunity of 
making a bacteriological examination of these minute blisters in 
cases where there were no precedent or coincident veld sores. 
I am inclined to believe that these minute blisters act in the 
main by affording an abrasion on rupture. I do not mean to 
assert that a veld sore may not arise directly in this form ; indeed, 
one would reasonably expect that the dirty horse- and blow-flies 
would convey infection by their bites ; but in the numerous cases 
of the sores which I examined there was no difiiculty in ascer- 
taining the history of, or in seeing the site of an abrasion, 
whilst there was an equal certainty of the occurrence of veld 
sores where neither flies, ticks, nor minute blisters were to be 
seen. 

Sites of the soi'e. 

The most frequent site of the sore is the extensor surface of 
the upper extremity from elbow to digits; the corresponding 
regioi\ of the lower extremity is affected to a very much less 
degree. 
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Seat of election. — By far the greater number of sores occur 
upon the backs of the hands and wrists ; in cases where they are 
present in these regions they may be found extending up the 
forearm^ and in a few cases the forearm alone is affected. In a 
few cases I have seen the sore as high as the elbow^ and in one 
case only over the inner border of the biceps tendon, above the 
inner condyle of the humerus. They are found upon the lower 
■extremity from the ankles up to the knee ; here the extensor 
surface is again the usual site, particularly towards the peroneal 
surface. 

The reason for the seat of election — the dorsum of the hands 
— is not far to seek ; it is the place above all others most liable 
to knocks, scratches, abrasions, and slight wounds. 

The " general condition " favourable to the growth of the sore. 

The climate of the high table-lands of South Africa which 
constitute the greater portion of the territory of the new 
<5olonies, and which is commonly known as the high veld, is by 
reason of its dryness, and the comparative scarcity of vegetation 
and animal life, a region not favourable to the multiplication of 
micro-organisms — a factor which has long been recognised in 
■connection with tuberculosis, and which many of us believe to 
bier accountable in some degree for the comparatively few cases 
of sepsis in gunshot wounds received in these regions. Yet it 
is here almost exclusively the veld sore appears. Further, it 
rarely appears save under some such conditions as those of war, 
when individuals, being cut off from their normal base of supply 
for long periods, are obliged to subsist upon such preserved 
foods as they can carry with them. The disease was unknown 
to the Boer farmer dwelling on his farm on the high veld, but 
it was known to the explorer who, trekking miles from civilisa- 
tion, lived upon such food as lie could carry ; it was known to 
Briton and Boer when on the war-path against Matabeles, and 
rarely it has appeared in town districts when by peculiar con- 
ditions the supply of natural fresh foodstuffs has been cut off. 

Occurrence apart from war. — That the sore was known before 
the war I have on the testimony of several gentlemen. Mr. W. 
Robertson, lent by the Colonial Government for Imperial service 
during the rinderpest in 1897, states that he and his party 
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suffered severely from the sores when amongst the Kaapberg 
Mountains, Bechuanaland. The scars of the sores remain on 
his wrists to this day. He further noted that they arose from 
abrasions, and that there were no ticks in the place ; also the 
long duration of the sores, and their resistance to treatment 
when on the trek. Mr, R — , prospecting in Grwalo, Matabele- 
land, in 1896, suffered from the sores, which he states would not 
respond to any treatment whilst on the trek, but which healed 
readily and without treatment on returning to Kimberley 
and good food. Dr. Darley Hartley, who has been in South 
Africa twenty years, tells me that in East London, during 
the rinderpest of 1894, all communication by means of ox 
waggons was forbidden, so that from lack of transport the 
supply of vegetables and fresh milk was practically stopped. 
Coincident with this was a large outbreak of sores amongst the 
working population ; of these sores 90 per cent, were veld sores, 
the remainder were the more or less endemic ''Natal sores'' 
and boils. 

A scorbutic condition. — The general condition, I think, may be 
fairly described as a scorbutic one. The food of the modern 
army has been improved to such an extent that scurvy proper 
is a thing of the past, but there remains a sufficient unnatural- 
ness about the improved dietary to cause reduction of the 
resistance of the men to the attacks of certain infective organ- 
isms. 

On the immunity of coloured men. — That the immunity of the 
Indian and black races may be explained on similar grounds is, 
I think, possible. 

The scrupulous care with which the Indian adheres to his 
meagre dietary is notorious, and he is by no means bashful in 
soliciting attention to his wants in this direction. ^ ' 

I was for long at a loss for any definite reason to account for 
the almost complete immunity of the blacks ; the explanation 
may be found in the following statement: — ^Mr. R — , artist, 
travelling in Matabeleland in 1896, suffered from veld sores 
himself, but none of his black servants were affected; he 
noticed that they ate flowers and green stuff of any sort, and 
that they would pluck and eat even as they marched. 
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Immunity not conferred by one attack. 

Apparently an attack of one or more sores occurring within a 
short space of time does not confer any degree of immunity 
against subsequent attacks. 

If a man contracted one veld sore, it was almost certain he 
w^ould get a succession of others by auto-inoculation within a 
comparatively short space of time. I have frequently counted 
as many as thirty sores in various stages on one man. Trooper 
T — had twenty-nine on the legs only. 

I have seen very many cases where the hands presented scars, 
old sores, recently formed ulcers, and quite fresh and unbroken 
blisters. 

Further, I find that a man may suffer from a second crop of 
the sores within six months of the first outbreak. I found 
-examples of this in both privates and officers. 

That the passage of a longer period of time has no effect is 
jshown from such cases as that of a patient who had attacks in 
1897 and in 1900, and by several such histories I had from Boer 
veterans. 

The Mode of Healing. 

The scar. — The tissue alterations are extraordinarily slight 
for so long-continued a lesion. The skin is noticed to have lost 
some of its usual healthy '^ nap,'^ which is replaced by a slightly 
satin-like feel; it is thinner; it is rather less elastic, for it 
wrinkles on being slightly displaced ; the hair has regrown, but 
it is not so plentiful as it should be; there is a purplish pigmen- 
tation, proportionate to the duration of the sore, and always 
greater in the scars of sores on the lower extremities than on 
the upper. 

These facts, the almost simultaneous growth of epidermis 
beneath the dry, silver-scaled scab from centre to periphery, and 
the regrowth of the hair, show that the whole epidermis is not 
involved in the sore, i. e. the sore arises within the layers of the 
•epidermis. 

Further, that there is some change in the true skin following 
on the epidermal irritation is shown by the slight thickening of 
the skin in the earlier stages, and the thinning of the skin and 
loss of elasticity in the later stages of scarring. 
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The Pathology op the Lesion. 
Experimental inoculation in man. 

1. From the blister fluid. — On the fifth day after the collection 
of the fluid from the blister of Case 5, shown on cultivation to- 
be a pure culture of cocci, I inoculated myself with some of the 
original fluid. 

An area of skin on the extensor surface of the left forearm 
was shaved, sterilised by washing with 1 to 1000 solution of 
mercuric chloride, then vigorously washed with sterilised water. 

The epithelium was then scraped away with a sharp sterilised 
knife from an area 1 x 10 mm., until there was a slight oozing 
of blood-stained serum. Two loopfuls of the blister fluid were 
lightly rubbed into the abrasion with the platinum loop, and 
left to dry. The arm was wrapped in sterile wool and bandaged ; 
it was so protected during the whole course of the experiment. 

Five hours. — The site of inoculation shows a red areola; there 
is slight itching and smarting. 

Sixteen hours. — A small bleb like a seed pearl has appeared 
at one end of the abrasion. 

Twenty-nine hours. — The bleb has extended so as to close one 
end of the abrasion ; the abrasion has scabbed. 

Forty hours. — The bleb has increased in size. There is no 
pain. 

Sixty-six hours. — The bleb has ruptured. From the fluid 
contents, which appear to the naked eye as plain serous fluid, 
film preparations and a culture were made. The film . shows a 
fair number of pus cells, and some epithelium debris; there 
are a few cocci disposed as diplococci, which have an appear- 
ance of capsulation. The culture grew in twenty-four hours,, 
showing several discrete colonies which turned yellow, and 
proved to be composed of cocci, disposed as staphylococci. 

Four days. — The free edge of the ruptured bleb appears to 
be gummed down by dried discharge; the raw surface is 
scabbing. 

Five days. — No change ; seems likely to heal without further 
progress. 
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Seven days. — Spreading fairly rapidly; no subjective sym- 
ptoms. 

Eight days. — Quite a large blister of horseshoe form sur- 
rounding the scab ; it is about the size of a sixpenny piece. 
The bleb was opened aseptically, films made^ and agar smeara 
placed for incubation. 

Films. — Show few pus cells, but numerous epithelial cells; 
the cocci are numerous, and disposed as diplococci, with a 
suggestion of capsulation; a few tetrads are seen, also diplo- 
cocci in clusters and short chains. 

Culture. — In twenty-four hours showed a vigorous growth a& 
a rich paint-like streak ; it consisted of a pure culture of cocci. 

Nine days. — The sore itched very much, so as to be an 
annoyance. I therefore stripped off the whole of the epidermis 
of the blister and its surroundings as far as possible, alsa 
removed the scab, leaving a clean-looking raw surface, which 
oozed blood at a few points. This was covered by aseptic lint 
and strapped. 

Eleven days. — The site of the sore is covered with thin silvery 
scales of dried epithelium and serum. 

Thirteen days. — The silvery scales covering the site wera 
rubbed off; beneath was found a shining bluish-pink healed 
surface. The area is slightly thickened to the feel on pinching 
it up. 

Two months. — The scar is plainly visible as a bluish-pink 
stain ; the hair has regrown. 

Four months. — The scar is still plainly visible. 

Throughout the whole duration of the sore there were na 
constitutional symptoms or suggestion of lymphatic infection. 

2. Inoculation from remote generations of subcultures of the 
coccus grown from the lesion. — On my return to England the 
various cultures brought home were examined, and replated as 
a precautionary measure. All were alive after two months' 
sealing in tubes of agar, gelatine, and broth. All were pure 
except one, which had been opened en voyage home. 

ExPBRiMKNT I. — The skin of the arm was sterilised, an abrasion 
made, and some of a tenth subculture rubbed in. Only a slight 
inflammatory reaction resulted, which lasted two days. On the 
third day the scab was torn off, and films and agar smears made 
from the lymph exuding from the wound. The films contained 
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diplococci, and the cultures showed numerous yellow colonies, 
identical with those previously described. 

Experiment II. — A further attempt was made with a sub- 
<3ulture which had been grown on agar smeared with my own 
blood; from this there resulted the same inflammatory reaction, 
and two minute vesicles at the edge of the abrasion; these 
•dried up on the third day. 

Experiment III. — Another attempt with a tenth subculture 
of another line of descent was made on my arm, and on that of 
another gentleman; on my arm there was an increase of the 
inflammatory reaction, but beyond this nothing resulted. On 
the third day the scab was removed, and films and cultures 
made from the lymph exuding from the wound, with results 
identical with those found in Experiment I. 

Experiment IV. — Attempts were then made to increase the 
virulence of the culture. Three generations were grown in 
broth and on agar alternately, to which had been added two or ' 
three drops of my own blood; the cultures gained distinctly in 
luxuriance. From this third blood subculture (fourteenth from 
start) a fresh inoculation was made on the dorsum of my wrist. 
A control culture was made from the inoculation culture, which 
in twenty-four hours showed a rich growth of pure cocci. 

First day, — Considerable burning and smarting subsequent 
to the inoculation. At the end of the twenty-four hours there 
was no change other than a considerable inflammatory reaction. 
A portion of the control culture was placed on the wound, and 
pricked in with a surgical needle. 

Second day. — During the next ten hours the irritation was 
marked; on examination at the end of this time there were 
found at one end of the abrasion three vesicles spreading 
out from the edge ; in appearance they were identical with the 
vesicle at the early stage of the inoculation from the blister 
fluid (p. 204). At the end of the twenty-four hours one 
vesicle was opened and examined. The film shows a fair 
number of cocci in pairs, and much epithelial debris. Cultures 
on agar and in broth had both grown well in twenty-four 
hours, the former being particularly luxuriant, of a light 
brownish-yellow tint, and very like the original rich growth 
from Case 5, from which the inoculation culture was derived. 
The growths were composed of cocci. 
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Third day, — The two vesicles remaining have united, and 
spread eccentrically ; their appearance is similar to that shown 
in Fig. 15 c. Towards the evening of this day the combined 
vesicle had spread slightly. The following morning it was 
found flattened and shrunken, probably from being overlaid. 
The vesicle was. opened, and films and cultures prepared. On 
the evening of the fourth day the scab over the abrasion and 
the loose epidermis of the vesicles were torn off ; it was found 
that the epidermis for a considerable area around the vesicles 
was very easily stripped off, showing that a softening of the 
epidermis had been produced beyond the extent of the vesica- 
tion ; this stripping could not be performed to a proportionate 
extent around those parts of the abrasion where vesicles had 
not appeared. The ease with which the epidermis was stripped 
from around the site of a veld sore was noticeable in the cases 
seen in South Africa. The films and cultures made from the 
last examined vesicle showed characters identical with those of 
the first vesicle. 

Thus a lesion has been produced from a remote culture of the 
coccus isolated from a veld sore, which resembles the initial 
lesion produced by inoculation with the original blister fluid of 
that case, and from the lesion the coccus has been recovered 
and cultivated, and found to exhibit characters identical with 
the original cultures. 

Objection may perhaps be made to this experiment on the 
ground that the blistering of the epidermis was not sufficiently 
spreading. It seems, however, that this was unavoidable ; indeed, 
had the inoculations completely failed, it would not have been a 
matter of surprise, since the clinical history of the sore shows 
the great rarity of the sore in healthy people. That on the 
healthy subject, despite a maximal infection on a skin burnt by 
long exposure to South African sun and wind, is feeble ; how 
much less may any extensive lesion be expected on a protected 
healthy skin from a remote subculture ! 

The remoteness (fourteenth) of the subculture, and the fact 
that one generation had remained in an hermetically sealed tube 
for two months, are circumstances calculated to greatly affect 
the virulence of the coccus. 
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The histology of the veld sore. 

I was permitted to remove portions of two veld sores occurring 
as fresh unopened blisters in " time-expired ^' men. 

These were hardened in alcohol^ embedded in paraffin^ cut 
and mounted in the usual manner. Deep staining with Loeffler^s 
methylene blue solution, and subsequent washing in 1 per cent, 
acetic acid, and a light wash of eosin, was found to give the 
best results. G-ram^s staining method is unsuitable, owing to 
the tenacity with which certain epithelial strata retain the stain. 

In passing from the healthy epidermis to the diseased part, 
the first indication of the sore is a cleft in the stratum lucidum, 
which gradually widens into the cavity of the blisters. Beneath 
this cleft the cells of the stratum granulosum diflEer from the 
normal deeply staining cells by being glassy and swollen- 
looking. The whole thickness of the granular and Malpighian 
layers is twice that of the healthy portion. Passing from 
towards the centre of the sore, these layers become thinner, the 
regular wavy outline of the papillae is lost, the base of the 
Malpighian layer is very iiTCgular ; in some places fairly deep 
processes extend into the dermis, and at others it is only two or 
three cells thick, and these cells are flattened. The epidermis 
is never wholly absent. The cells of the stratum lucidum and 
stratum granulosum become more swollen, and ultimately the 
layers are only represented by a few strands of badly staining 
cellular tissue, dotted over with leucocytes. 

The raised stratum corneum is at the edge of the bleb, 
connected with the floor of the blister by a few strands of 
swollen cells; later it is quite free, but to its under surface 
adheres swollen badly staining fragments of cells and a few 
leucocytes. 

The dermis shows only a very moderate degree of leucocytic 
invasion beneath the main area of the blister ; there is little or 
none beneath the growing edge. 

Starting from the recess forming the edge of the blister, it is 
noted that the split within the stratum lucidum, seen with the 
low power, extends for a yet greater distance, and that beyond 
this there is a tendency to a separation of the cells of the layer. 
The affected cells have a dirty yellow semi-opaque appearance, 
in contrast to the clear glossy look of the healthy cells. Around 
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and apparently within these discoloured cells are several 
cocci. 

The surfaces of both roof and floor of the blister at its edge 
are covered with the same yellow cell stuff, which has assumed 
the appearance of granular debris ; within this are masses of 
cocci. 

As the epithelial layer thins off towards the centre of the 
floor of the sore, it is noticeable that in the upper layers of cells 
there is a marked distension of the intercellular spaces to form 
a network of cavities, and a vacuolation of the cells themselves. 
There are but few cocci within these spaces, but the cell mesh- 
work swarms with them, whilst in the older parts of the sore 
numerous leucocytes adhere to the meshwork. 

In this older region the remaining cells of the Malpighian 
layer are irregular in shape, and vacuoles appear both in and 
between the cells. The cocci do not penetrate to the cells. 

Throughout the section and that removed from the other 
sore the cocci are everywhere disposed as diplococci, whether 
isolated, in chains, or in clusters of diplococci, 

The tissue changes described are those assignable to an 
irritant working primarily within the epidermis, in that layer 
known as the stratum lucidum ; the irritation is not severe, but 
of sufficient strength to cause destruction of epithelial cells and 
vesication. 

It is not unreasonable to presume that the cocci found where 
these changes are seen are the cause of these changes. The 
cocci are not found in the healthy portions of the specimen. 

The nature of the micro-organism found in the lesion, 

A coccus has been found uniformly in, and has been isolated 
from the blister fluids in all cases of the sore examined : this 
coccus has been passed through numerous subcultures without 
any change of growth. Inoculation of man with the blister 
fluid, from a case where this coccus was in pure culture, has 
caused a characteristic sore, and from this sore the coccus was 
recovered after eight days, greatly increased in number, and in 
pure culture. Inoculation of man with a tenth subculture has 
in two cases set up only a local inflammatory reaction; in 
another inoculation two minute blisters appeared alongside the 
abrasion ; in the latest inoculation with a fourteenth subculture. 
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the virulence of which had been intensified by growing in 
blood-mixed media, three vesicles arose, one of which reached 
the size of 4 x 3 mm. in three days. From these vesicles the 
-coccus was recovered and cultivated. 

These data fulfil the postulates of Koch, save for some lack 
of assurance afforded by the smallness of the bleb produced in 
the last-named experiment. Supposing this experiment to be 
considered sufiiciently satisfactory, the case will be complete, 
this organism will be proved to b6 the cause of the veld sore. 

As I have said before, should the inoculation experiments 
have completely failed, it would not have been a matter of 
surprise, for the clinical history of the sore has shown the rarity 
of the occurrence of the lesion in healthy people ; further, a 
fourteenth subculture, one generation of which strain had re- 
mained in a sealed tube for two months, may be expected to have 
lost some of its pristine virulence. 

As to the question of the nature of the organism, here there 
are two possible alternatives : 

1. That it is an attenuated form of Staphylococcus pyogenes 
aureus. 

2. That it is a special organism, which may be spoken of as 
Micrococcus vesicans. In favour of the latter view may be cited 
the following points : 

(a) That the sore is quite different from any lesion at present 
recognised as a result of an infection by S, p. aureus, 

(6) That the organism as seen in the sore, whether in film 
preparations of the fluid drawn therefrom or in sections, is 
always disposed as a diplococcus, even when in chains or 
clusters. 

(c) That the growth of the organism in all media is from the 
outset more luxuriant than that of 8, p. aureus, 

(d) That the organism in the blister fluid and the subcultures 
thereof shows a resistance to destruction which is considerably 
greater than that exhibited by S, p, aureus, 

{e) That in the unbroken blisters and in the experimental 
inoculations, although a considerable inflammatory reaction is 
present, no fluid that could be called "pus" is produced, the 
exudate is always serous, and that which contains the greatest 
number of the organism contains the smallest number of pus 
cells. 
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Against this view, and in favour of the organism being the- 
8. p. aureus in an attenuated form, are the following argu- 
ments : 

(a) That the occurrence of the coccus in the blister fluid as a 
diplococcus is not necessarily a diagnostic morphological feature,, 
since diplococci occur in lesions that are known to be connected 
with S, p. aureus. 

(b) That the general likeness of the cultures of this organism 
to those of S. p. aureus is strong; the organism undoubtedly 
shows greater luxuriance of growth, but breeds of 8. p. aureus 
are known to differ. 

(c) That although the sore is unlike any lesion known to be 
produced by 8. p. aureus, yet on an analogy of the streptococcal 
lesions we might be led to expect some such lesion as possibly 
resulting from the action of an attenuated but resistent form of 
the staphylococcus. The streptococcus can produce, under 
varying circumstances, either general pyaBmia, cellulitis, or an 
erysipelatous blush and vesication; so a series might be ex- 
pected for the staphylococcus of pyaemia, local abscess, boils,, 
pustules, and lastly, blebs of the epidermis, or " veld sores/' 

(d) That the climate conditions under which the veld sore 
appears is such that one might expect, by a process of survival 
of the fittest, the gaining of an increased resistance on the part 
of a facultative saprophyte and parasite, and the possibility of 
such a gain being counterbalanced by a diminution of patho- 
genic vigour. 

The possibility of some such process occurring was further 
suggested by the comparative rarity of septic wounds on the 
• high veld, and the marked difficulty often met with in cleansing 
a wound that had become septic. 

This last view of attenuation, although not subject to proof, ^ 
was one which seemed very likely to me when in South Africa, 

^ Abbott (7), speaking of the most resisting colonies of 8taphylococcvA pyogenes 
awtiru, which snrviyed the action of mercuric chloride in a solution of 1-lOOOth 
for ten and twenty minutes, says the first generations, that is up to the seventh 
and eighth from the resisting colonies, are frequently incapable, when injected 
into the circulation of rabbits in the ordinary amounts of from O'S to 0*5 c.c. of 
the bouiUon culture, of giving rise to the characteristic abscess formation in the 
kidneys and muscles which is seen to follow the injection of the same amount 
of a ctQtnre which had not previously been exposed to sublimate. After a 
ninth generation the organisms appear to gradually regain their virulence 
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and as such I suggested it in a note to the 'British Medical 
Journal' (4). But these last two suggestions may be put aside 
as possibly irrelevant. 

There now remains to be considered whether or no the data 
in favour of the organism being a specific organism, the Micro- 
coccus vesicanSf are of sufficient weight. 

From the consideration of the data afforded, it would appear 
that four points may be held sufficient to differentiate this 
organism from the Staphylococcus pyogenes aureus : 

1. The distinctive features of the lesion. 

2. The appearance of the organ uniformly as a diplococcus. 

3. The greater luxuriance of the growth of the organism on 
nutrient media. 

4. The greater resistance to destruction exhibited by the 
organism. 

The "Natal Soee.'^ 

I was for some time in doubt whether the sore of this name, 
of which I had heard, was the same as the veld sore or not; 
indeed, many had such vague ideas on the subject that the 
names ''veld sore'' and "Natal sore" frequently passed for 
synonyms. 

Happily I was able to get satisfactory evidence as to its 
natui'e from several Natal people, lay and medical, and to see it 
and examine it myself. 

A long resident in Natal thus described the sore to me ; the 
description as I noted it down so well gives the points of the 
sore that I transcribe my notes. 

" The Natal sore starts as a small black spot (a black-head 
from a choked pore), then a yellow pustule forms, and the skin 
gets lifted up in a thick lump, which is red ; it is like a soft, 
coreless boil. It occurs in places which are warm and moist, 
and have plenty of vegetable, animal, and human life. It occurs 
in towns, e. g. he had seen it in Pietermaritzburg. He had never 
seen it in the Transvaal or Orange River Colony high veld. He 

vmtil they are finally capable of producing those changes which follow con- 
stantly the injection into the circulation of normal organisms. 

On the other hand, Smimow (17) shows that attenuated cultures of the 
organisms of anthrax and swine erysipelas arc much less resistent to destruc- 
tion by germicides than are the normal organisms. 
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said it was liot anything like the veld sore which he knew and 
had suffered from." 

Two days after I had obtained this description I saw a speci- 
men of an undamaged sore which I examined bacteriologically. 

Corporal K — , 5th Lancers, fighting in South Africa fifteen 
months, just arrived in Cape Town from Natal, had a new 
sore of three days* growth on the dorsum of the hand. It 
seemed just like a boil, a purplish-red tumulus, capped with a 
yellow pustule about the size of a lentil. The sore was washed, 
the pustule opened with a sterile knife, and on squeezing the 
lump there exuded a large quantity of viscid, creamy pus. There 
was no " core " or slough. The red tumulus was now quite 
flabby, and its walls were found to be composed of both scarf 
and true skins, and beneath these a probe would pass freely in 
all directions for a space having a larger area than a shilling 
piece. The sore was cleansed with 1 — 1000 mercuric chloride 
solution ; it healed rapidly. 

A scar of another of these sores on the wrist showed cha- 
racters similar to those of a healing boil, a livid colour with 
concentric rings of peeling epithelium around tke depressed 
central point of perforation. 

The film prepared from this case showed very numerous pus 
cells, streaks and networks of coagulated lymph, and numerous 
cocci disposed mainly in clusters, in a manner typical of Staphy- 
hcoccua pyogenes. 

The cultures showed, in twenty-four hours, white and pale 
yellow colonies which proved to be composed of cocci ; later the 
colonies became nearly all yellow, but they never attained the 
rich colouring of the coccus of the veld sore. 

LlTBRATUBE. 

Ifotes on the Veld Sore, 

1. Austen,^' Brit Med. Joum./ Lond., 1901, vol. i, p. 486. 

2. Berne.— Ibid., p. 1476. 

3. Harland.—lhid., p. 952. 

4. Harman.— Ibid., p. 1266. 
6. Ojfeton.— Ibid., p. 961. 

6. Pridwore.— Ibid., p. 211. 



214 CHARACTERS OF VELD SORES IN SOUTH AFRICA. 

7. Abbott. — "Corrosiye Sublimate as a Disinfectant against 8taphyloeoccu9 

pyogenes aureus," 'Johns Hopkins Hosp. Bull./ Baltimore, 1891, voL ii, 
p. 50. 

8. flfmirtuwc. — " Ueber das Wesen der Abschwachnng pathogener Bacterien/* 

'Ztschr. f. Hyg./ Leipzig, 1888, Bd. iv, S. 231. 



FATTY INFILTRATION OF NUCLEUS IN FAT^CELLS, 215 



25. Fatty infiltration (" vacuolation ") of the niucleus in fat-cells, 
De vacuolatione nuclei in cellule adiposd. 

By S. G. Shati'ock. 

CoMMENTATO diligenter mihi visum est eos maxime erasse qui 
non .multo ante nostram setatem linguam latinam adhibere, 
noluerunt ut medium quo ii qui in scientifi, naturali versantur 
inter se communicare possent. 

Quorum quant us sit error omnes nunc vident quum numerus 
linguarum quibus utuntur ii qui de rebus naturalibus scribunt, 
maxime multiplicatur. 

Ex quo fit ut nemo omnia de re qualibet scripta cognoscere 
possit quamvis accurati in catalogis sint descripta. Ad cujus 
rei remedium, nihil valet, ut mihi videtur, introducere aliam 
novam et non ante cognitam linguam quae sit omnibus communis^ 
quia omnes qui litteris humanioribus (ut dicuntur) operam dant, 
jam lingua latina utuntur ; quinetiam ut pars disciplinae supe- 
rioris fere necessaria habetur. 

Quae si in eundem locum qua antea restitueretur, nullum 
eveniet detrimentum alicujus linguae recentioris progressioni ; 
in libris enim qui nonnisi de rebus purae scientiae tractant, nee 
expectatur talis progressio nee tentatur. . Nam in re scientise 
modo postulatur expositio accurata rerum et legum quibus 
gubernantur, sine litterarum floribus aut ornamentis. 

His igitur persuasus sententiis ausus sum hujus tractatus in 
linguam latinum redditum brevissimum proferre summarium, 
ut alii judicent quanta facilitate lingua ilia ad res sciential 
naturalis exponendas, etiam nunc accomodari possit, et ut 
concitentur animi eorum qui cognoscere cupiunt ea quae alii 
scripserunt de iisdem rebus quibus ipsi student. 

Attamen si, forsan, minus conveniens videatur totum opus 
latine vertere, summarium saltem ejus utilissime edi posset ut ab 
hominibus cujusvis nationis intelligatur. 

Summarium. 

Vacuolationem nuclei in cellula adiposa primus Sir Victor 
Horsley anno 1885 animadvertit. Phaenomenon maxime com- 

16 
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mune est in tel& adiposa eorum qui myxoedemate 89grotant ; in 
tela adipos4 autem normali et in ea lipomatorum etiam animad- 
vertitur. Ego pingne in lingnse linea media examinavi ; f ontem 
autem pinguis^ credo^ nuUius esse momenti. Quia vacuolatio 
maxime distributa est, fieri posse putavi ut infiltratio cum oleo 
ejus causa esset, quod quidem verum fuit. 

Vacuolum pene semper singulare est, nonnunquam duplex ; 
immutatur magnitudine, quod primo perexiguum est, deinde 
parte reliqua nuclei majus fit. 

Nunc de prseparationibus tinctis (Sudan III et Hematoxylin) 
dicemus. Difficultas una dijudicationis ex hoc constat, quod si 
nuclei vacuolati desuper spectantur, vix possibile est judicare 
utrum color ruber vacuole vere inh88reat, an sit in oleo quod in 
celluU continetur, atque per spatium intranucleare conspicitur. 

Hoc dijudicare possumus ex studio nucleorum eorum qui se in 
margine cellulas inveniuntur, Quum nucleus in ipso margine 
cellulse jaceat, deformitas quam vacuolum efficit notabilissinia 
est, cellula enira umbonem monstrat. 

Quum sectionem opticam intuimur, olei guttula intranuclearis 
tincta colore rubro definiri videtur in latere profundiori reliquis 
nuclei attenuatis. 

HsBc probant oleum in telA adiposa formanda, non modo in 
cellulae corpore sed non raro etiam in nucleo ipso servari. 

Sack (* Archiv f iir mikroscopische Anat.,' Band xlvi, 1895) 
demonstrare non potuit oleum in vacuole intranucleari esse, sed, 
ut credo, hoc erroribus artis histologicsD attribuere oportet. 

In solo exemplo ex quo in hanc conclusionem venit, tela 
adiposa in liquore acidi chromosmici (Flemming) submersa 
postea in paraffino infixa est. In preparationibus meis, tinctis 
Sudan III et HaBmatoxylin, et in glycerine conditis, sine usu 
alcohol ethylici aut xylol, dubitari non potest quin guttula 
intranuclearis ex oleo constet. Haec, prsaterea, cum observa- 
tione scriptoris supra citati congruent, viz. vacuolum intra- 
nucleare in tel& adiposa tabescente evanescere. 

Vacuolation of the nuclei of fat-cells was noticed by Sir 
Victor Horsley in 1885, and is thus an observation of some 
standing.! 

1 An address " On the Physioloj^y and Pathology of the Thyroid GHand»" 
delivered before the Medical Society of London (' British Medical Journal/ 
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It is in myxoedema that the phenomenon has been more 
particularly described, Horsley's observation having been con- 
firmed in this country by Professor Boyce and Mr. Beadles. 

The observations of the two latter authors are recorded in the 
^Journal of Pathology/ 1893: in skin from the side of the 
neck, in a case of myxcedema^ they not« that the nuclei of the^ 
fat-cells almost invariably presented a curious appearance 
owing to the presence of a larger or smaller vacuole ; they record 
the same appearance in the subepicardial fat in sections of 
the heart. 

The phenomenon is, however, by no means confined to the fat 
in this disease. Following Sack, Mr. Beadles^ has described it 
in the subcutaneous fat from other cases, and in the fat of 
lipomata. 

Nevertheless the proportion of cells exhibiting the change in 
such circumstances is not great. He remarks, '^ Very different 
is it in the case of myxoedematous patients, where amongst a 
group of fat-cells in a field of the microscope a number of 
vacuolated nuclei are invariably to be seen." Accompanying 
the paper is an illustration {' Trans. Path. Soc.,' vol. xlix, 1898, 
pi. viii, fig. 3), showing the change in question, in the interstitial 
fat of the myocardium. 

The particular organ on which the observations to be noticed 
were made was the tongue of a West African negro, the material 
itself having been kindly obtained for me by Major W. Cooke- 
Daniels ; and my primary object had been to see how far the 
lyssa might be represented in the lower races of man. 

In the tongue there, was an incomplete median septum of 
adipose tissue, the cells of which presented very conspicuously 
the condition of nuclear vacuolation. 

The source of the fat, however, is, I believe, immaterial. Are 
the contents of the vacuoles determinable ? and if so, of what 
do they consist? Seeing that the condition is of such wide 
distribution in adipose tissue, the possibility which presented 
itself to my mind was that the nuclear vacuoles, like the body 
of the cell itself, held fat. Certain technical difficulties aros& 
in testing this surmise, but after surmounting these its correct- 
December, 1896, where the appearance is shown in a microphotograph 
accompanying the address, fig. 11). 

> 'Trans. Path. Soc.,' vol. xlix, 1898. 
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ness was made clear. Of the two chief stains for fat^ osmic 
acid and Sudan III, I selected the second, its great advantage 
being that the fat is dyed of a positive red colour, and nothing 
except the fat. Without a counterstain it is practically impos- 
sible to recognise the nuclei ; for this I chose Ehrlich's haema- 
toxylin. 

The sections were cut on the freezing microtome, and stained 
for twenty-four hours in 80 per cent, alcoholic solution of Sudan 
III, after being passed through 95 per cent, alcohol ; they were 
afterwards washed in 80 per cent, alcohol, and then transferred 
to Ehrlich^s hsBmatoxylin, washed in distilled water, then in 
tap water, and finally mounted in glycerine. The haBmatoxylin 
may be used indifferently before or after the Sudan III. The 
study should be carried out with -^ oil immersion. 

The vacuolation, as distinguished from the contents of the 
vacuole, is easily made out with ^, in preparations stained with 
hasmatoxylin and mounted in Canada balsam after dehydration 
and clearing in the usual manner. The vacuole, which in such 
preparations it really is, is almost always single, but it may be 
double, and I have seen it triple. The cavity varies in size, 
being in the first stage quite minute, but when largest it exceeds 
the rest of the nucleus. 

But to pass to the preparations stained with Sudan III and 
hsematoxylin : one of the difficulties in the determination lies in 
this, that if the vacuolated nucleus is viewed on the fiat it is 
almost impossible to decide whether the red coloration of the 
vacuole is intrinsic, or is the colour of the fatty contents of the 
cell appearing through the intra-nuclear space. Even when the 
fat-cell has been divided so that its contents have escaped the 
cell is coloured red, proving obviously that a layer of oil still 
adheres to the inner surface ; and I have observed this to be 
so, moreover, in parts of cells into which air has entered. It is 
by the study of such nuclei as appear at the margin of the cell 
that the determination is to be made; and only a certain 
number of these are disposed in so favourable a way as to be of 
service. 

In the case of the lesser vacuoles the difficulty presents itself 
of determining whether the fat droplet, stained red with the 
Sudan III, lies within the nucleus, or is displaced from without 
against it; for in all such preparations a certain number of 
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free droplets of oil occur from the division of the cells, and the 
escape and entanglement of their contents on the section. 

In the case of the larger vacuoles the histological picture 
offers no ambiguity. 

When the nucleus lies precisely at the edge, the most notice- 
able feature is the deformity occasioned by the vacuole, the cell 
presenting a marked protuberance or boss on its exterior ; this 
deformity is obviously due to the tension within the body of 
the cell preventing protrusion from the deep aspect of the 
nucleus. 

The contents of the vacuole as so viewed on an uncoloured 
background are fully stained red, and thus proved to be fat. 
The appearance is as though a hernial protrusion of the oil 
within the main body of the cell had taken place ; and such a 
phenomenon is quite conceivable. That this is not what 
happens, however, is proved on reaching the true optical section 
of the nucleus, when the fat droplet is seen to be bounded on 
the deep side by the thinned remains of the nucleus itself. 
I have observed a gap, however, in this deep limitary line, but 
such is exceptional, and possibly secondary to an extreme disten- 
sion. On focussing from the surface the part first defined is the 
semicircular edge of the flattened nucleus, for the vacuole in all 
cases is more or less central, the periphery of the nucleus retain- 
ing the flattened form proper in the case of the fat-cell. As 
the cell is penetrated the unaffected periphery of the nucleus 
disappears and the true optical section is reached : the droplet 
is then seen to be almost spherical, with its greater convexity 
outwards ; it does not bulge towards the cell cavity^ the tension 
within the cell preventing any encroachment on this aspect. 
At either side the intra-nuclear droplet is sharply bounded by 
the nuclear chromatin which rises up for a varying distance 
around it. 

The prominent outer border of the droplet is sharply defined, 
and remains so at different levels, showing that it is contained 
within a limiting membrane prolonged over it ; sometimes, too, 
the outline of the projecting part of the droplet is not mathe- 
matically regular, and in this resembles the outline of the cell 
as contrasted with that of a free droplet of oil. 

These observations make it clear that in the process of fatty 
infiltration of the cells in the formation of adipose tissue, oil is 
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stored not only in the body of the cell, but not infrequently 
in the nucleus as well. 

There is no sign of any nuclear disintegration ; the chro- 
matic network remains normal and is merely displaced ; the oil 
so stored is a single droplet, and this, again, relates the pro- 
cess to that of fatty infiltration as distinguished from one of 
degeneration. How far the process of mitosis would be 
affected by such an infiltration can only be guessed at ; should 
it be called for, the oil would probably be first removed. 

Arnold Sack^ in his dfssertation upon the subject of nuclear 

Fio. 22. 
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A. The vacuolated nucleus of a fat-cell viewed on the flat. 

B. The vacuolated nucleus of a fat-cell viewed from the side, showing 

the circumferential portion of the flAttened nucleus ; from the 
centre of the latter the fat droplet projects as a boss from the 
cell, 
c. The same nucleus in optical section, showing the line of chroma- 
tion between the fat droplet in the nucleus and the fat in the body 
of the ceU. (Studied with -^ oil immersion.) 

EXPOSITIO FlGUILB. 

A. Nucleus vacuolatus cellulse adiposee desuper conspectus. 

B. Nucleus vacuolatus celluhe in latere conspectus. Monstratur marg^ 

nuclei compressi cujus ex parte media olei guttula exstat sicnt 
umbo e celluU. 
c. Nucleus idem in sectione optica conspectus. 

yacuolation in fat, has missed the fact, perhaps, of chief 
interest, viz. that the contents of the vacuoles consist of oil. 
Sack^s preparations in general were made by the celloidin and 
paraffin method of embedding, the final stages being completed 
in the usual way with absolute alcohol and clearing fluid. 

The particular observation upon which he bases his general- 
isation that the nuclear vacuole of the fat-cell does not hold 
fat, was made by placing human fat immediately on its removal 
from the living body into Flemming's solution. 

^ ' Archiv fdr mikroscopische Anatomic/ Band zlvi, 1805. 
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In a foot-note the author draws attention to the well-known 
fact that osmic acid does not penetrate very deeply, so that it 
becomes essential to study the superficial parts of the tissue. 
To this may be added the difficulty of ensuring sufficient 
blackening, in the case of minute droplets of fat, to render 
their identification certain, and the fact that the tissue after 
treatment in bulk with Flemming's solution was embedded in 
paraffin before the sections were cut. 

One must assume that the technique adopted by the author 
named was unreliable for the demonstration of the smaller 
droplets of oil. 

In my own preparations, stained with Sudan III and mounted 
in glycerine without the use of absolute alcohol or clearing 
fluids, the coloration of the nuclear droplet is quite distinct, 
and the presence of fat placed beyond dispute. • 

This result, moreover, fully harmonises with Sack's own 
observations that in atrophic states of fat (in children or aged 
persons emaciated from disease) the nuclear vacuoles dis- 
appear; that the more pronounced the atrophy the smaller is 
the number of vacuolated nuclei ; and that the vacuolation is 
only to be observed in well-developed adipose tissue. 

So far from holding with Sack, therefore, that the nuclear 
vacuoles stand in no direct relation to the fat formation of 
the cell, I, on the contrary, conclude that the fatty infiltra- 
tion of the nucleus is to be associated with that of the cell, 
and that the disappearance of the intra-nuclear fat must be 
related to the atrophy of the cell. 

April 7th, 1903. 



26. A specimen of mammary carcinoma which had been treated 

hij X rays. 

De penitiori structure carcinomatis mamtnie radiis "X" 

subjecti. 

By S. G. Shattock. 

SUMMARIDM. 

^GRA multipara erat SBtatis 50, in cujus mamma carcinoma 
durum animadversum est. Incepit curatio, die 23 Aprilis, 
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1902. Post viginti dies tumor se minuerat, atque super partes 
subjacentes paulum moblior f actus est. 

Excisa est mamma die 19 Augusti, anno eodem, curatione 
continuata fere usque ad diem excisionis. 

Nunquam aut rubuit aut inflammata est cutis, quae super 
median! partem tumoris retracta est, ipsa autem non invasa. 

Sectiones microscopicaB per totum tumorem scissae demon- 
strant structuram penitiorem nullo modomutatam esse. Stroma 
ejus carcinomatis duri aspectum communem ostendit. Nonnulli 
lymphocyti in eo sparguntur, praecipue circa marginem tumoris. 
Paucitas cellularum cum nucleis polymorphis insignis est. 
Praeter lymphocytos cellulae " mast " ut dicuntur, atque plasma- 
cyti (Unna) inveniuntur. 

Pars praocipua, i. e, epithelium, ex cellulis polymorphiis con- 
stat, in ordinibus, ut solet, tenuibus ac flexuosis dispositis. 
Cellularum nuclei omnes recte tinguntur (liaematox^lin), atque 
hie illic fignras niitoticas oatendunt : nee necrosis, nee cytolysis, 
nee phagocytosis apparet. 

Degenerationis oleosa? vix ulla indicia adsunt (Sudan III). 
In nullo loco destitit margo tumoris extendere. 

In sectionibus tinctis (Biondi-Ehrlich-Heidenhain) apparet 
in quibusdam cellulis sti»uctura a nonnullis scriptoribus corpus 
parasiticum habita. Arteriolae aut in stromate tumoris aut in 
tela adiposa circumjaccnti, integra3 sunt. 

Hiec ostendunt quani paulum efficiunt radii " X '*' quum 
agitur de neoplasmate profunde posito, atque cute defenso. 



The curative effects of the X rays upon rodent ulcer are now 
fully established, and this is equally true of other cutaneous 
forms of carcinoma, whether primary or metastatic. 

Opportunities, moreover, have been taken by different 
observers of studying histologically the process of cure in the 
first-named lesion. 

The X-ray dermatitis is something very visible, palpable, and 
indisputable. 

When we come to the case of more deeply seated malignant 
tumours, screened from the action of the rays by the skin or 
mucous membrane, we enter upon a much more obscure subject, 
and one in connection with which further data are imperatively 
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required, not only such as come from clinical observation, but 
those also to be derived from histological investigation. 

One source of hope rests in the possibility that the rays may 
induce a premature degeneration and necrosis of the more 
rapidly proliferating and less stable epithelium of the carcino- 
matous growth, to be followed by a phagocytic removal brought 
about by the more vigorous normal cells, i. e. that the healthy 
structures may remain intact under the same agency that may 
lead to the death of the abnormal. 

But upon all such surmises the evidence of observation is 
wanting, and the present specimen may serve as the beginning 
of a study into this subject. 

The specimen which I have had the opportunity of examin- 
ing came from a patient shown by Mr. W. F. Brook at the 
meeting of the British Medical A ssociation held at Manchester 
in July, 1902. The report of the case appears in the 'British 
Medical Journal,' Oct. 25th, 1902, p. 1305, under the heading 
Case 3, and is accompanied with a figure showing the condition 
before radiotherapy was commenced. 

The patient was a multipara aged 50, in whom the meno- 
pause had occurred five years previously, and who noticed during 
November, 1901, a depression in the skin overlying a lump to 
the outer side of the right breast. 

In April, 1902, the lump had increased and become painful, 
the pain extending down the inner side of the right arm. Three 
weeks later Mr. Brook saw the patient ; at that time the skin 
over the outer margin of the right breast was puckered and 
bound to the lower border of the pectoral -€ind to the intercostal 
muscles through the medium of a hard, ill-defined mass about 
two inches in diameter. X-ray treatment was commenced on 
April 23rd, with a daily exposure of ten minutes. In a week 
the pain was completely relieved. In three weeks the tumour 
had appreciably diminished in size, and had become slightly 
moveable. B}' the end of July, after fifty exposures, which 
were gradually increased to three quarters of an hour, the mass 
appeared to be half of its original size, and could be moved 
over the subjacent muscles through a maximum excursion of 
two inches in each direction. The treatment was continued to 
within a week of the removal, which was carried out on August 
19th, 1902. At no time was any dermatitis induced. 
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The specimen as now preserved (Mus. Royal Coll. Surgeons, 
4809 B) is a vertical section of the growth with the surrounding 
fat. The skin over the centre of the tumour is retracted, but 
without being infiltrated. The new growth measures in the 
section about 1*5 cm. (^ inch) in diameter vertically to the integu- 
ment, and about 2 cm. (^ inch) in the opposite direction. Its 
margins are ill-defined and stellate from extensions into the 
mammary tissue and surrounding fat. Centrally it presents a 
fine opaque net of epithelium in the more translucent fibrous 
stroma, from which net prolongations are traceable into the 
more peripheral parts of the neoplasm. 

The microscopic sections were made so as to include the 
whole of the tumour, and were studied after various methods of 
staining. The tumour is a spheroidal-celled carcinoma of the 
typical scirrhous type, the proportion of stroma exceeding that 
of the epithelium. To take the Stroma first ; this consists of 
dense strands of fibre with flattened connective-tissue cells, and 
is of the typical hard type. Mingled with it there is a note- 
worthy amount of elastic tissue. This is not uniformly distri- 
buted, and though otherwise obvious it is brought into bold 
relief in sections stained for twenty-four hours in Unna's 
acid orcein. Peripherally the stroma is continued into the 
fibrous trabeculae of the surrounding fat, and into these the 
elastic tissue is also in places prolonged. 

In the stroma there occurs a fair number of lymphocytes, 
but they are most irregularly distributed. In the central main 
part of the tumour the lymphocytic infiltration is absent. It is 
practically confined #to the periphery, i. e. to the extending 
portion of the growth, but even here it varies capriciously 
without discernible reason. Both fat and connective tissue 
are in places abundantly infiltrated about the epithelial exten- 
sions, as well as in advance of them. In other situations both 
kinds of tissue are penetrated with epithelial ingrowths without 
presenting much or any infiltration. 

The fewness of polymorphonuclear leucocytes is conspicuous. 
Mast cells occur in the stroma in moderate numbers, the densely 
crowded granules staining of a deep maroon in sections treated 
with polychrome blue and neutral orcein. 

Besides the lymphocytes and mast cells, here and there a 
group of plasma cells (tJnna) lies in the stroma. Such cells 
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occur in conjunction with lymphocytes, and where close-set 
affect a mutually adapted polyhedral form. In certain of these 
cells the deeply staining nucleus is fragmented, the fragments 
being mostly coarse, of irregular shape, and moderate in num- 
bers. Such cells have no other nucleus, and cannot thus be 
viewed as phagocytes engaged in the destruction of lympho- 
cytes. 

Epithelium. — Throughout the neoplasm the epithelium is 
arranged in the characteristic narrow meandering lines in the 
clefts of the stroma, its cells being of the polymorphous or 
spheroidal type. 

Peripherally the narrow columns extend into the fibrous 
prolongations of the mammary stroma as well as between the 
individual vesicles of the fat. 

The course of the epithelial advance is determined by the 
tissue clefts, and it is interesting to observe what ensues when 
the epithelium encounters the elastic tissue in its progress: 
the column of cells may become broken, and the elements dis- 
persed, — entangled, as it were, in the dense web of elastic 
fibrils. 

Throughout the section the epithelial nuclei stain normally, 
and in some of the alveoli they present mitotic figures. There 
is no cell necrosis. Some of the sections, cut on the freezing 
microtome from material fixed in formol, were stained for twenty- 
four hours with Sudan III in order to study the question of fatty 
degeneration. The stain demonstrates a notable absence of fatty 
degeneration anywhere in the carcinomatous epithelium. 

This offers a marked contrast to what has taken place in the 
epithelium of the few glandular acini which persist about the 
marginal parts of the growth ; most of the epithelial cells in 
these hold deep red minute droplets of oil ; the columns of the 
larger-celled carcinomatous epithelium, even those in the close 
proximity of the acini, contain none whatever. 

Doubtless the question will here arise. Is the " cancer body ^' 
present ? This the Biondi-Ehrlich-Heidenhain stain displays in 
its typical forms and true colour; .in some of the epithelial 
cells singly, pressing aside the cell nucleus : in others, in the 
characteristic groups. 

To all this it must be added (as already noticed) that at 
the margin, on every side, the appearances are those of exten- 
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sion ; narrow prolongations of the large-celled epithelium lie 
in the connective tissue and fat, without presenting any trace 
of degeneration. 

Finally as to the arterioles. Both the larger of these in the 
fat immediately about the tumour, down to the smallest which 
lie in the midst of the fibrous stroma of the growth, are quite 
normal. There is no trace of recent endarteritis or sclerosis; 
nor were any encountered which had become blocked from 
an invasion of their wall by the neoplasm, after the manner 
described by Goldmann. Nothing of the nature of an arterio- 
sclerotic or other arterial form of atrophy of any areas of 
the growth is present. 

I have entered into these details by reason of the impor- 
tant practical issues concerned in the radiotherapy of the more 
deeply seated malignant tumours. And if it is allowable to 
feel in a matter of pure observation, my own feeling is one 
of profound disappointment at so barren a result. For we 
have here a case in which treatment was followed, to all appear- 
ance, by a diminution in size of the mass, and its increased 
mobility over the subjacent structures. Nevertheless, although 
the treatment was continued to within a week of the excision, 
the histological study reveals no degeneration or lysis of 
epithelial cells ; nowhere is a phagocytic invasion of epithelium 
in progress, and on every side the edge is as in an advancing 
condition ; the " cancer-body ^' is intact, and mitosis is proceed- 
ing in the epithelial cells. As to the lymphocytes, they are not 
more numerous nor are their clusters denser than I have seen 
in scirrhous tumours of the breast, on which no treatment has 
been carried out before their excision ; nor is there anything 
in the presence of mast cells and plasma cells not met with in 
carcinoma elsewhere, notably as pointed out by Unna in many 
carcinomata of the skin. 

The clinical diminution in size and increased mobility of the 
mass cannot, as yet, be satisfactorily explained. Possibly they 
were due to the reduction of a subinflammatory oedema about 
the advancing periphery. I had put the question how far such 
a result might have been due to rest and immobilisation of the 
arm. But Mr. Brook, in answer, writes that such a factor may 
be eliminated, for not only was immobilisation not carried out 
in this or either of the other two cases he reported, but on the 
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contrary, as the shoulder became less fixed, the patient was 
encouraged to use it the more. 

December 2nd, 1902. 



27. The effect of X rays on rodent ulcer. 

By M. S. Mayou. 

In studying the effects of X rays on tissues, the first question 
that arises is. What are X rays ? As far as is at present known 
in an ordinary spectrum of light are ultra-violet rays, which are 
well tnown to be especially active on chemical agents. An 
electric spark is also extremely rich in these rays. Now when 
a spark is allowed to pass through a vacuum the rays coming 
from the kathode have the peculiar property of not being 
refrangible, and therefore their wave-length cannot be mea- 
sured. According to Jackson these rays are very nearly allied 
to ultra-violet rays, and have different wave-lengths. When 
the X rays are allowed to fall on living tissue they produce an 
inflammation which is quite superficial. On the other hand, the 
rays by which photographs are taken penetrate the body deeply, 
and therefore are in all probability not of the same wave 
length as the rays which produce inflammation. Another 
argument in favour of this fact is that rays from the soft tubes 
which have least penetrating power produce most reaction in 
the superficial tissues. And lastly, tissues in the deeper parts 
of areas exposed to X rays show no changes. In X rays we 
have a form of energy which can be compared to mechanical, 
thermal, electrical, or chemical stimuli, which when applied to 
the body produces a superficial inflammation, but which has 
the peculiarity that its application is painless, and that its 
effects are more lasting. That it is painless may be due either 
to the fact that the application of this form of energy extends 
over such a long period that it does not produce any impression 
on the nerve endings owing to the stimulus being so slight, or 
that the nerve endings cannot appreciate its application, just as 
light produces no effect on the skin, whereas it is easily appre- 
ciated by means of the optic nerve. 
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It is now well known that the application of X rays will 
make all forms of rodent ulcer heal^ and I hope to show to- 
night that this healing ought to be permanent. 

The peculiarity of the inflammation produced by X rays is 
that it does not reach its full height until some time after the 
exposure, say in from one to three weeks. This inflammation 
is greatly increased and more rapidly brought about by simul- 
taneously applying irritants. This point I want to emphasise 
and illustrate by one or two cases, as I think it is not generally 
noted. A man was sent to me to be X-rayed for a superficial 
epithelioma of the hand. After about two weeks^ exposure it 
was thought to be increasing in size, so a local excision of the 
growth was performed. So much sloughing occurred that the 
arm had to be amputated above the elbow. Some time ago I 
had rather a severe X-ray burn on my hand, and I found that 
the least irritation, such as washing my hand, caused it to 
become hot, painful, and bright red, and after assisting at an 
operation, and putting my hands in 1 to 20 carbolic, was 
followed by extensive sloughing of the skin. This observation 
led me to use 1 in 20 carbolic acid for dressing rodent ulcers in 
the early stages of X-ray treatment whenever possible, and this 
I find has the double advantage of keeping them aseptic and of 
accelei*ating primary reaction. 

This susceptibility to irritants, I think, can be largely ac- 
counted for by the vaso-motor paralysis which occurs in an 
inflamed part, and which, when more irritation is applied, leads 
to greater and more complete dilatation of the vessels. This 
dilatation of the vessels seems to be permanent at the seat of 
the most acute inflammation, for if a part be examined after 
recovery from an X-ray burn dilated vessels can be seen ^11 
over the area. TJiis increased susceptibility to irritants is, I 
think, a most important factor in the healing of rodent ulcer, 
for it is largely due to the irritation produced by the rodent 
cells on the surrounding tissues that, I think, X rays have such 
a wonderful effect. Otherwise why should the new growth 
disintegrate and not the surrounding tissue ? 

By the application of X rays to a part we can produce an 
inflammation leading to anything from a mild leucocytosis to 
an actual gangrene. This is brought about, I think, in exactly 
the same way as an inflammation is produced by other forms of 
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stimuli^ and is most severe at the point first struck, i.e. the 
superficial tissue. 

In rodent ulcer the tissues are invaded by a new growth, 
which sets up a slight inflammation, and this in all probability 
is Nature^s method of trying to rid herself of the disease. At 
the same time the growth is dependent on the underlying 
tissues for its nutrition. Now if we excite an acute inflamma- 
tion the part furthest from the source of nutrition dies, and 
will come away as a slough. This will account for the dis- 
appearance of the large masses of nodular growth which so 

Fia. 28. 







Kodent ulcer ; " healing stage." The upper part of the field shows 
a mass of the epithelial ceUs of the gprowth invaded by leuco- 
cytes ; the lower part shows the degeneration of the epithelium 
which takes place before the invasion occurs. Zeiss, obj. D ; oc. 
No. 4. 

rapidly takes place under treatment. But if a section of 
rodent ulcer be examined, we find lying under apparently 
healthy skin cells of the growth. Now how is it that these 
cells disappear also, as they obviously cannot be thrown off as 
sloughs ? If a section of rodent ulcer after it has just begun to 
react to X rays be examined, the clumps of epithelial cells which 
make up the growth are found surrounded by enormous num- 
bers of leucocytes. We know it is the duty of these leucocytes 
to remove all irritating substances from the part by breaking 



230 



EFFECT OF X BAYS ON RODENT ULCEB. 



them up and carrying them away, or, failing that, to encapsule 
them with fibrous tissue, shut off their nutrition, and so prevent 
their spread. In a section of rodent ulcer which has nearly 
healed we find a mass of granulation tissue organising, with 
healthy epithelium growing in from the edge. Scattered here 
and there amongst the infiltration of leucocytes are epithelial 
cells of the growth in various stages of degeneration. The 
degeneration seems to take place from without inwards towards 
the centre of the clumps of epithelial cells, which become 

Fio. 24. 




Showing the histology of a rodent nicer which has healed. The epi- 
thelium of the skin has spread over the surface of the ulcer. The 
fibrous stroma of the growth remains, and the spaces which pre- 
viously contained the epithelial cells of the neoplasm are now 
filled with masses of leucocytes, together with a few degenerate 
cells. Obj. 2 inch ; oc. No. 2. 



vacuolated. The granules in the cells increase in numbers, collect 
around the cell wall, and seem in places to be making their 
way through it, and disappear. The nuclei do not as a rule 
proliferate, although there are some large cells with multiple 
nuclei to be seen, which are probably derived from the stroma. 
The chromatin filaments cease gradually to take up the stain 
until nothing but the cell body remains, which is apparently 
removed by the leucocytes. 

In treating a rodent ulcer I find it most useful to remove 
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portions of the growth from time to time to ascertain whether 
there are any active cells of the growth present, and if they 
have all disappeared to cease treatment. 

December 2nd, 1902. 



28. Fibromatosis of the nerves of the tongue [Macroglossia neuro' 
fibromutosd]y and of certain of the nerves of the head and necJc. 

(With Plates I, II.) 

De MacroglossiA neurofibromatosA. 

(Cum Tabulis I, II.) 

By P. C. Abbott and S. G. Shattock. 

SUMMARIUM. 

Hoc titulo designamus macroglossise varietatem adhuc non 
descriptam. Qui morbus repertus est in puella quattuor an- 
norum. Lingua tumida fere semper ex ore exstabat sed 
retrahi potuit. Modo pars sinistra membri aucta est. Tume- 
bant etiam papillae f ungiformes, vesiculas autem nullaB aderant. 
Tumida erat pars faciei sinistra sed tumor imperfecte circum- 
scriptus, ac ad erubescendum proclivis fuit, puella mente con- 
citata. Nulla sudatio ruborem consequitur. Ad haec accedit 
quod in hoc latere nullum crinium incrementum apparuit. 

Pars anterior dimidii sinistri membri amputata est atque per 
incisionem longam in sinistro latere cervicis excisus est tumor 
nervis maxime crassis compositus, una cum glandulae sub- 
maxillaris parte superficiali. Parte linguae, quae excisa erat, 
dissecta, inveniuntur omnes nervi crassi atque longitudine 
aucti ita ut plexum compactum ferment. Quum pars excisa e 
posteriori examinetur, tela muscularis vix discerni potest propter 
crassitudinem nervorum qui in ea jacent. 

Scrutatio microscopicus demonstrat partem maximam sec- 
tionis ex nervis crassis constare, inter quos fasciculi musculares 
late sparguntur. Linguae incrementum solum morbo nervorum 

17 
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efficitur^ telis interjacientibus compressis sine aut lymph- aut 
haem-angeiectase. Crassitudo nervorum etj^m in papillis 
apparet. 

Hanc crassitudinem tela fibrosa^ quae ab endoneurio f ormatur, 
efficit. Yagina laminata nervum quemque amplectitur. Nervi 
tumidi e cervice excisi similiter mutantur. Laesio quidem linguse 
ejusdem generis est ut pachydermia sive elephantiasis neuro- 
fibromatosa cutis. 



Although neurofibromatosis or plexiforfti fibroma of nerve is 
a well-recognised disease^ the examples which fall under indi- 
vidual observation are few. In certain situations it is, relatively 
speaking, not uncommon ; but the part most strikingly involved 
in the present instance, viz. the tongue, is so rare, and the 
disease so unique in degree, that we are led to report the case 
in detail. Clinically the condition of the tongue falls within 
the category of macroglossia, but it has nothing in common 
with the ordinary lymph- or haem-angeiomatous form of that 
disease ; and should it be included hereafter under the general 
name of macroglossia, it will need differentiating by such a 
term as that suggested in the title of the present communi- 
cation. 

Clinical account and clinical remarks. By Mr. Abbott. 

D. Q — , a female child four years of age, was admitted into 
St. Thomas's Hospital in August, 1900. 

She was the youngest of a family of seven, of whom . three 
others are living and healthy, and three died in infancy. 

There is no family history of deformity or tumour except 
that a new growth was removed from the cheek in the case of a 
first cousin of the father. 

The swelling of the tongue was first definitely noticed by the 
doctor who vaccinated her when two months old. The mother, 
however, thinks the tongue was not quite normal when the 
child was born. She is sure that the peculiar formation of the 
ear was present at birth ; and that when the baby cried, the 
ear and side of the face down to the mouth used to flush and 
become quite red, as, to a certain extent, they still do. 
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The tongue steadily increased in size^ and when the child was 
one and a haK years old began to protrude from the mouth, 
which has been more and more constantly kept open with the 
tongue exposed. 

From this time the increase has been steady, and with it 
the now-nearly-always protruded tongue has curled at its tip 
upwards and to the right. Its surface has been dry, but 
never very troublesome, and the only sore has been one on 
the fraenum, due to pressure from the lower incisor teeth. 

The teeth and alveoli have given no trouble, and dentition 
has been regular. 

The child began to talk at the usual age, but speech has 
been indistinct from the first, though it has got worse pari, 
passu with the enlargement of the tongue. Latterly, for some 
months before admission, the tongue has been almost c<5n- 
stantly protruded from the mouth, even during sleep. She has, 
however, a way of curling it backward, and, as it were, swallow- 
ing it into the roof of her mouth, which can then be entirely 
closed. 

The mother has thought but little of the fulness of the left 
side of the face, and cannot say when the swelling in the neck 
began to be marked, but thinks it has " gradually increased 
with the rest." 

Allowing for the general increase in size, the deformity of 
the ear is much as it was at birth, though there has been 
gradual increase in the thickening. 

State on admis^iouy August^ 1900. — ^A bright country child, 
well developed both physically and mentally. The tongue is 
greatly enlarged, and is kept throughout the day, and nearly 
always also when asleep, widely protruded from the mouth. It 
can, however, be withdrawn within the teeth and the mouth closed 
on it, but the child is not so comfortable in this state. This 
withdrawal is managed by a peculiar rolling movement upward 
and to the right, aided by the head being thrown backward, as 
if she were swallowing a pill. 

On closer examination the enlargement of the tongue is 
seen to involve only the left side of the organ, and to be 
strictly limited by the median raphe. The enlargement is 
in all three directions — length, breath, and thickness. The 
right half is stretched out along the raphe, appearing narrower 
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than normal. Owing to the tension of this, the raphe forms a 
bow-carve with concavity to the right, and apparently ends on 
the right side of the organ some way behind the greatly 
enlarged tip, the whole of which is formed by the left half 
of the tongue. 

The thick tip is also curved sharply upward, so that behind 
it there is a deep concavity on the dorsum, bounded by 
the thickened free edge of the left side of the tongue. 
Behind this concavity comes a convexity due to the local pro- 

Fio. 25. 
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Showing the condition of the protruding tongue, as described in the text. 

Lingua tumida ex ore exstans monstratur. In uno loco papillse insig- 
niter eminent. Yesicule nusquam adsunt. 

minence described below. The enlargement of the left side 
extends back as far as, possibly even further than, the circum- 
vallate papillae. Its consistence is tough and firm, and on 
pinching it the feel is coarsely granular. Posteriorly there is 
a fairly circumscribed "tumour," shaped like a flat almond, 
with its long axis forward and outward. This " tumour " is 
about an inch in length, and extends from the median raphe to 
the left border of the tongue. 
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It reaches nearly back to the circumvallate papillae, and 
about two thirds of it are generally protruded from the mouth. 
It is most plainly circumscribed on the dorsal surface, and it 
is in the mucous membrane covering it that the changes in the 
fungiform papillae are especially conspicuous. The mucous 
membrane covering the tongue is dry, thickened, and opaque^ 

Fig. 26. 




Showing the protruding tongue and want of symmetry of the face 
due to the diffuse swelling of the left side of the latter. 

Incrementum monstratur linguse et partis sinistre faciei, crassi- 
tudine nervorum effectum. 

forming dull white patches in places. The dryness is not 
extreme, -and the general appearance is one of coarsening. 
There are some deep folds along the free edge, and extending 
downward from it. 

On the dorsum the whole surface looks coarse and granular. 
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this change being more marked posteriorly, especially over the 
local prominence due to the circumscribed tumours (Fig. 25). 
This appearance is due to a very marked enlargement, both in 
diameter and height, of the fungiform papillae, which form 
conspicuous o'bjects. They are paler than normal, owing to thfe 
thickened corium over them. 

Fio. 27. 




Showing the protruding tongue and diffuse enlargement of the left 
side of the face and neck, in profile. 

Lingua .tumid a, una cum tumore partis sinistrse faciei ac cervicis 
monstratur. 

Clinically the conical papillae also appeared enlarged, but 
possibly this was only due to the general thickening of the 
corium. No vesicles, containing either clear fluid or blood, 
could be seen on any part of the surface. The palate and fauces 
were quite normal. The face presented a vague diffuse fulness 
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of the whole of the left side, partially obliterating the natural 
lines, and diminishing the expression on this side. The mucous 
membrane of the lips showed a similar unilateral thickening/ 
but to a very slight degree. This fulness extended over the 
ramus of the jaw, and became much more marked in the sub- 
maxillary triangle and upper part of the neck. Here it formed 
a conspicuous swelling, extending from the mid-line back to the 
anterior border of the sterno-mastoid, and down to the level of 
the hyoid bone. Whereas on the face no structures could be 
made out in the swelling, in the neck it consisted of masses of 
lumps and knotted cords, plainly to be felt through the skin. 

Fio. 28. 




Showing the swelling of the helix of the left auricle described in 

the text. 
Auricula sinistra ; tumor, crassitudine nervorum, forsitan, effectus 

ex helici exstans monstratur. 

The left ear presented in a marked degree similar changes to 
those in the face. It looked obviously larger and thicker built 
than its fellow, and its long axis was increased by half an inch. 
The thickening involved the whole rim of the helix, and the 
lower part of the antihelix and antitragus. It was, however, 
most marked in the extension of the forepart of the helix across 
the cavity of the concha, which cavity was nearly filled up by a 
smooth mass like the pulp of a finger. 

These enlargemeAtOLll seemed to be of the skin and not of 
the cartilage, and the skin/ on the posterior surface of pinna 
was also coarse. 
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The child was very conscious of the badness of her speech 
before strangers. Her words were thick and badly formed, but 
it was quite possible to understand what she said. She was 
mentally quick, and very bright in disposition. 

Saliva dribbled from the angles of the mouth, especially 
during sleep, when the tongue was kept protruded, and she 
snored loudly. There was no difficulty in taking ordinary food, 
and the hearing was not affected by the malformation of the 
auricle. 

Owing to the youth of the patient, it was found impossible 
to test the taste on the affected side. Whenever the child 
cried, or got into a temper, a definite, bright, unilateral flush 
suffused the whole left side of the face. This the mother 
had noticed from early infancy. It was not, as far as we 
could observe, accompanied by unilateral sweating. 

First operation, September 5th, 1 900. — Under chloroform, a 
V-shaped portion, consisting of the anterior two thirds of the 
left half of the tongue, was excised. The posterior incision 
was planned to fit against the cut surface of the raphe. No 
portion of the right side was removed. A small portion of the 
posterior part of the circumscribed growth was certainly left 
behind, and from this we believe the present recurrence to have 
commenced. 

The circumvallate papillae were not removed. The corium 
was thick and tough. 'J'he tongue substance was firm and 
bled but little, and the cut surface showed numerous coiled, 
partially opaque white cords, between and also among the 
muscles. The cut surface left behind on the left side showed 
a similar structure. There was an entire absence of the capil- 
lary oozing that is usual in ordinary macroglossia. The two 
cut surfaces were sutured together to form the new tongue, 
which now pointed to the left side and lay entirely within 
the mouth. 

The temperature remained quite normal after the operation, 
and all was soundly healed when the stitches were removed on 
the ninth, day. Within a fortnight she could talk again, and 
the power of articulation was much as before operation. 

Second operation, September 26/fc, 1900. — With the object of 
reducing the swelling beneath the jaw, a large curved incision 
was made from the mid-line back to the anterior border of the • 
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stemo-mastoid, extending as low as the hyoid bone. The flap 
was dissected np and a curious condition exposed. The swelling 
consisted of coils of semi-transparent white cords, inextricably 
twisted with swollen knots in places. These cords varied much 
in size, from thread-like ones to others the size of a No. 3 
catheter. 

The condition invaded all the anatomical structures of the 
part, and rendered their differentiation difficult. The two 
bellies of the digastric were made out and found involved. 
This tissue was cleared entirely from the submaxillary triangle, 
the removal including the superficial part of the submaxillary 
salivary gland and lymphatic glands. Posteriorly the removal 
was carried some way behind the ascending ramus of the jaw. 
There was again very little bleeding, and the wound was 
entirely closed. 

After this operation the swelling of the left side of the face 
increased, and facial paralysis was noticed on the second day, 
complete below but not above. 

The stitches were removed on the seventh day. The tem- 
perature throughout was normal. A considerable quantity of 
clear serum was let out from the wound at the dressing and 
several times afterwards, till it entirely closed on the sixteenth 
day. Massage of the cheek was begun a few days after operation, 
but did not materially reduce the swelling. The facial paralysis 
gradually became more obvious. 

Dr. Tnrney, who kindly examined the child in the electrical 
department, made the following reports : 

October 11th. — "Left facial nerve. No reaction to faradic 
current. To galvanic current no reaction either, but this 
was not carried far for fear of upsetting the child.^* 

November let. — " No faradic irritability in either division of 
the left facial. It must be remembered, however, that it is 
impossible to use stray currents. At all events there is no sign 
of repair so f ar.^' 

The child left hospital on November 9th with a small battery 
to be used at home. The tongue lay entirely in the mouth and 
was nearly symmetrical, and articulation was quite as good as 
before operation. The appearance of the neck was greatly 
improved, but the facial paralysis with the fulness of the left 
side of the face still rendered her very unsightly. She was not 
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seen again by us till the summer of this present year. Her 
health in the meantime had been good. Some power had 
returned in the face^ the improvement being most marked in 
the last month, and her articulation had much improved. The 
face had remained full for a considerable time, but this condition 
had also latterly much improved. The return of the lump in 
the tongue was first noticed in the summer of 1901. On the 
whole this gradually gets larger. She never snores at night 
now. 

Condition on May 6th, 1902. — The tongue lies entirely in the 
mouth, which is naturally kept shut. It moves freely and is 
fairly symmetrical. The raphe still passes over somewhat to 
the left, but has largely resumed its median position. There is 
a recurrence of the tumour formation the size of a small 
almond. This has evidently arisen from the portion of the 
circumscribed formation left behind at the first operation. The 
mucous membrane over this portion presents the same charac- 
ters, with the enlarged papillae, as before. There is no trace 
of enlargement on the right side. 

Several attempts were made to test the taste, but failed on 
account of the youth of the patient. Tactile sensation was 
apparently normal. 

The swelling of the face that occurred after the operation on 
the neck has entirely disappeared, and the face presents again the 
slight general fulness on the left side as at first. 

The unilateral flushings when she cries still take place, but 
are somewhat less marked. 

The facial paralysis has much improved. The left eye can 
be shut and even be partially screwed up, and is normally 
closed during sleep. 

The actual nerve condition was reported on by Dr. Tumey : 
— " Left facial nerve. Orbicularis oculi acts well. Orbicularis 
oris requires strong currents, but contraction is quite distinct. 
Taking into account the long history, however, I should consider 
any further improvement doubtful, but it is quite possible.^' 

The ear is much as when last seen, but the thickening has 
slightly increased. 

There is no return of the knotted tortuous cords in the area 
of operation on the neck, but they can be easily felt around 
this area, and extend in various directions. On careful exami- 
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nation enlarged nerve-cords can be felt in^ and as far as^ the 
following positions : 

(1) Close to the mid-line of the neck in front of the stemo- 
mastoid muscle. 

(2) Down to the second piece of the sternum. 

(3) Over the whole area of the posterior triangle and cross- 
ing the clavicle. 

(4) Beneath the skin over the mastoid process, and above 
and behind the pinna. 

In no instance do they cross the mid-line of the body, even 
in the tongue and submaxillary region. 

From a clinical standpoint the case was a puzzle, and the 
true condition was not even suspected till after operation and 
the pathological examination of the parts removed. The tongue 
itself closely resembled the condition in cases of the tough fibrous 
form of macroglossia of lymphatic origin. The special features 
were the strict limitation to one side of the organ, and the 
more circumscribed tumour, in addition to the diffuse new 
formation. 

Besides these were the marked enlargement of the fungiform 
papillae and the entire absence of any signs of dilated lymph 
or blood spaces. Almost the only clinical feature to excite 
suspicion in the tongue itself was its granular feel and the 
cord-like structures in its substance. The smooth solid thick- 
ening of the face and ear was explained as due to congenital 
blocking of the lymphatics of the face and neck, while the 
nodular and cord-like masses in this latter situation were 
thought to be maldevelopments of the same system. 

These formed the most unusual clinical feature of the case, 
and should in a similar one lead to a correct diagnosis of the 
true pathological condition. 

The clinical condition in the neck exactly resembled that 
described in neuro-fibromatosis, and of which one of us has a 
vivid remembrance in the case of diffuse neuro-fibroma of 
thigh described in another part of this paper. 

In that case, also, covering the definite masses of neuro- 
fibroma was a smooth thickening of the skin and subcutaneous 
tissue as was present in our case, in its true characters repre- 
senting a diffuse molluscum fibrosum, and corresponding to the 
multiple soft fibromata of Recklinghausen's disease. Was the 
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general thickening of the side of the face and the enlargement 
of the ear of similar origin ? Both Mr. Shattock and I believe 
this to be the correct explanation^ and it would best account 
for the inequalities of its distribution, and the almost localised 
tumour made by this condition across the concha of the ear. 
It is true that no changes in the nerve-cords of this area could 
be felt, but neither can they be in Recklinghausen's disease. 

Another possible explanation must be borne in mind — the 
possibility of the thickening being due to some trophic change, 
and connected with the unilateral flushings and vaso-motor 
disturbance acting from infancy and possibly from foetal life. 
We do not see how to explain these flushings except as due to 
some implication of the cervical sympathetic. 

This nerve may very probably have been involved with the 
others on this side of the neck, but the explanation needs the 
further large assumption that the diffuse neuro-fibroma causes 
interference with nerve function, of which there is no proof 
in the case of motor or sensory nerves, certainly none in the 
present case. With this explanation in view the child was 
examined for unilateral sweating, for changes in the pupil or 
vessels of the fundus, and for abnormal growth of hair, but in 
every instance with a negative result. Nor would this theory 
harmonize with the almost local tumour formation in the ear, 
and we discard it for our other hypothesis. 

The facial paralysis which resulted immediately from the 
second operation was no doubt diie to the plexiform fibroma 
removed having been largely of the facial nerve after it had 
broken up into its main divisions. It must have been impos- 
sible from the incision made to reach the normal course of the 
branches of the temporo-facial. But so tortuous does the dis- 
section prove the nerves to have become that many of these 
branches may have looped down in their course, and so have 
been divided. 

The extent of the paralysis that followed the operation is 
confirmation of the wide involvement of the facial nerve, even 
to its upper branches. 

From the condition seen at the operations, the examination of 
the parts removed, and the recent re-examination of the patient, 
the following nerves appear to be those involved in the fibro- 
matosis, viz. : 
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Motor, — The hypoglossal, facial^ and motor branch of the third 
division of the fifth nerve. 

Sejisory. — The glossopharyngeal nerve, lingual and auriculo- 
temporal branches of the third division of the fifth, and pro- 
bably the first and second divisions in addition. The trans- 
verse cervical, supra-sternal, and supra-claviciular descending 
branches of the cervical plexus, the small occipital, and pro- 
bably the great auricular as well. 

Sympathetic. — The sympathetic was possibly involved dn the 
left side, as indicated by the unilateral flushings mentioned 
above, but no other proof of this was found. 

Pathological description and pathological remarks by 
Mr. Shattock. 

The specimen exhibited and figured is the left half of the 
tongue, showing, in a highly pronounced degree, the condition 
of fibromatosis of the nerves, or plexiform fibroma. Every 
nerve, as shown in the dissection, is enlarged from the disease, 
even to those terminating in the divided mucosa along the lower 
side of the organ. The nerve most enlarged, the trunk of the 
lingual, measures "5 cm. in diameter. All the nerves are 
markedly increased in length as well as in thickness, so as to 
lie in serpentine or short transverse folds, with the result 
that in many situations a compact plexus has been produced. 
Towards the middle line of the organ such a plexus quite 
conceals the distal portion of the enlarged trunk already 
referred to. In the divided posterior surface the muscular 
substance is hardly recognisable, by reason of the universal 
enlargement of the nerves lying in it. 

The papillae are increased in size, so as to give the surface an 
abnormally coarse appearance ; this is especially marked over 
the posterior part in the situation of the chief swelling which 
is such as to render the general dorsum concave in place of 
convex. Some of the fungiform series measure as much as 
3 mm. in horizontal diameter. The morbid condition did not 
extend into the right half of the organ, and the same asymmetry 
was apparent in the neck, the right side of which was free of 
disease, whilst in the left there were extensive neuro-fibromatous 
swellings to be later detailed. 
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Histology. — Sections carried transversely through the base of 
the portion of the tongue removed show that the enlarged 
nerves constitute by far the chief part of the sectional area, 
the bundles of muscle-fibre being widely disparted between 
them. 

The enlargement of the tongue is due solely to the lesion of 
the nerves, the intervening muscular and connective tissues 
being compressed without trace of oedema or of lymph- or 
haBm-angeiectasis. The nerves are enlarged throughout the 
section, even in the conical and fungiform papillse, and present 
in places figures of abnormal complexity due to the unnatural 
tortuosity brought about by their elongation. 

The increase is the result of a diffuse formation of connective 
tissue, of loose or open texture peripherally, but of closer 
centrally, where the enlarged nerve presents a denser core in 
which here and there a meduUated nerve-fibre is recognisable. 
Each of the enlarged nerves is circumscribed by a lamellar 
sheath or perineurium. The looser new-formed fibrous tissue is 
resolvable into ill-defined bundles of delicate wavy fibres, which 
subdivide to fill the intervening space with a widely open 
irregular mesh of finer fibres or single fibrils, and the tissue is 
provided with a considerable number of corpuscles of the 
ordinary connective kind. In cross-section the bundles appear 
naturally as collections of polyhedral points like those of the 
endoneurium, from which the new tissue has obviously arisen. 
In certain of the enlargements nerve-cells are present, i. e. 
spheroidal cells of large size with deeply stained violet body 
(hsematoxylin and eosin),and a spherical nucleus of conspicuous 
size holding a well-pronounced nucleolus. Here and there 
such nerve-cells occur closely set in small groups within the 
enlarged nerve, each cell being provided with a multinuclear 
sheath. Some such cells lie in the nerves of the mucosa, others 
in those deeply placed. 

The occurrence of these cells may be taken as proving the 
involvement of the glosso-pharyngeal nerve (in addition to the 
lingual and hypoglossal), since microscopic ganglia normally 
exist upon the expansions of this nerve in the human subject. 

Transverse sections of the enlarged trunk of the lingual 
display a like diffuse formation of endoneurial tissue, which has 
disparted the still recognisable meduUated nerve-fibres in its 



DESCRIPTION OF PLATE I. 

Illustrating the communication by Mr. F. C. Abbott and 
Mr. S. G. Shattock on " Macroglossia NeurofibromatoBa." 
(P. 231.) 



The upper figrure shows the portion of tongue excised. The nenres in the 
surface divided at the operation have been minutely dissected. They are all 
thickened, elongated, and tortuous, so as to form a close plexus, which is pro- 
longed into the muscular substance. The chief nerve-trunk is that of the 
lingual. 

The lower figure reproduces a dissection of the chief mass of nerves removed 
from the neck ; they have undergone the same general enlargement as those 
of the tongue. Near the middle of the picture is a considerable portion of the 
submaxillary salivary gland, the nerves of which are involved in the change. 



TABULA I. 



Ad dlssertationem de "MacroglossU NeuroflbromatosA ' 
lllustrandam. 



F. C. Abbott; S. G. Shattock. (P. 231.) 



Figura superior partem linguae amputatam ostendit. Nervi^ minute dis- 
secti^ omnes crassi atque tortuosi sunt ita ut plexum compactum ferment, 
qui plexus per telam muscularem pertendit. Truncus nervi princeps est 
lingualis. 

Figura inferior dissectipnem tumoris e cervice excisi reprsesentat. Hie 
constat ex nervis maxime crassis ut illi qui per linguam pertendunt. Pars 
superficialis glandulce submaxillaris, una cum nervis excisa, morbo affecta 
est. 
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DESCRIPTION OF PLATE II. 

Illustrating the communication by Mr. F. C. Abbott and 
Mr. S. G. Shattock on " Macroglossia Neurofibromatosa." 
(P. 231.) 

Fio. 1. — A microscopic section of the substance of the tongue near the sur- 
face, showing the enlarged, fibromatous nerves, lying between and separating 
the muscular fasciculi. (2-inch obj.) 

Fig. 2. — A section through the papillary part of the tongue, showing the 
enlargement of the nerves, one of which lies in the substance of a fungiform 
papilla. (2-inch pbj.) 

Fig. 3. — A section through the superficial part of a tongue affected with the 
common form of macroglossia, showing dilatation of the lymph spaces in the 
connective tissue of the corium and papillae. (2-inch obj.) 

Fig. 4. — A section of the thickened corium with the enlarged fibromatous 
nerves lying in it, from the case of neuro-fibromatous pachydermia described in 
the text. The nerves are enlarged as in the tongue of the child with which 
the communication deals ; the tissue between the nerves is of the same kind 
as that of a soft fibroma, and as that which has led to the thickening of the 
nerves themselves. (2-inch obj.) 

(From drawings by Danielsson.) 



TABULA II. 

Ad dissertatlonem de " MacroglossiA Neurof ibromatosA " 
illustrandam. 

F. C. Abbott; S. G. Shattock. (P. 231.) 

Fig. 1.— Sectio microscopica lingura, crassos, fibromatosos nervos inter faaci- 
culos musculares interjacentes ostendens. 

Fig. 2. — Sectio microscopica per partem papillarem UngUfB perscissa. Mon- 
stratur crassitude omnium nervorum, quorum unus in papilla fungiformi 
jacet. 

YiQ. 3. — Sectio microscopica linguae varietate macroglossise vulgari affectse. 
Monstratur dilatatio cfl^T^'^1*""^ lymphs in tela cellulosa papillarum atque corii 
subjacentis. 

Fig. 4. — Sectio microscopica cutis pachydermia neurofibromatosd affectee. 
Nervi crassi sunt ut illi in lingua puellte in hac dissertatione descripta. Tela 
cellulosa inter nervos jaciens structuram fibromatis moUusci, sicut nervi ipsi, 
ostendit. 
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midst. The cross-section offers no sharply circumscribed funiculi, 
but is irregularly and incompletely parted into areas of no 
regular form by ill-defined septa of connective tissue and 
vessels. 

Sections of the tongue stained with Unna's acid orcein show 
no trace of elastic fibre in the new intra-neural formation of 
connective tissue, though delicate elastic fibrils are mingled 
with the tissue of the mucosal corium, and the connective tissue 
elsewhere. 

With the left half of the tongue there was removed, in two 
pieces, a mass from the left side of the neck. Each of these 
pieces admits, on dissection, of being resolved into a plexus of 
enlarged, elongated, and tortuous nerves. In connection with 
the larger (lower) of the two a considerable part of the super- 
ficial portion of the submaxillary gland was removed, together 
with a small extent of the platysma muscle. The nerves over 
the platysma, like all the rest^ are thickened and tortuous, 
those distributed to it ramifying like gnarled roots amongst its 
fasciculi. The submaxillary gland is intimately connected with 
the diseased nerves, many of which penetrate it, and render its 
lobules unnaturally firm in consistence. 

The upper of the two masses from the neck has precisely the 
same general characters, and it likewise comprises a small 
portion of the submaxillary gland, which, as a whole, appears 
abnormal in volume — a result to be ascribed to the enlargement 
of the nerves which pass through or supply it. 

Microscopic examination of the gland reveals the fact that 
the pertaining nerves are as universally involved as those of the 
tongue. To describe one lobule : there is a periphery of normal 
gland tissue of varying thickness, but at certain spots defective 
from the displacement due to the thickening of nerves in the 
peripheral part of its substance ; by far the chief proportion of 
the section consists of a plexus of fibromatous nerves, each of 
which is ensheathed with lamellar connective tissue, the entire 
area being resolvable into a mosaic of circular or oval foci, 
between which a duct here and there intervenes. The lamellar 
sheath is more prominent and relatively thicker than in the 
nerves of the tongue, in consequence of a more open condition 
of its lamellee ; whence it results that the division between the 
more central proper longitudinal elements of the nerve and the 
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circumferential is less sharply defined, and that the contiguous 
nerves are less clearly insulated. 

Although the terms plexiform neuroma and neuro-fibroma- 
tosis are applied to the condition in question, the first is. not 
strictly accurate, and is not adopted in this communication, 
since it is now generally allowed that no new formation of 
nerve-tissue is concerned in the production of the enlarge- 
ment. The more accurate terminology would be plexiform 
fibroma of nerve. There are two examples of plexiform fibroma 
in the museum of St. Thomas's Hospital, both dissected and 



Fig. 29. 




Showing part of one of the lobules of the submaxillary gland in- 
volved in the fibromatous condition of the nerves. Obj. 2 inches. 

Sectio microsoopica unius lobuli glandul® submaxillaris, quae glan- 
dula ablata est una cum tumore nervorum e cervioe exciso. 
Monstratur crassitude nervorum intra glandulam jaoentium. 

examined at different times by one of us. The lesser of these 
is a small collection of elongated tortuous fibromata, which 
grew in the course of certain cutaneous nerves over the front 
of the left clavicle and the thoracic wall below and external to 
the right mamma. The case was that of a girl thirteen years 
of age operated upon by Mr. W. Edmunds in St. Thomas's 
Home in 1896. 
The other is a typically constituted plexiform tumour about 
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four and a half inches in the longest direction, which was 
removed with the overlying integument from the inner side of 
the right thigh. In two situations the enlarged nerves are 
closely packed into a conglomerate mass about two inches in 
horizontal and one in vertical diameter, from which offsets run 
into the subcutaneous tissue, which is here thickened and con- 
densed. The surface over the two masses is raised in corre- 
sponding somewhat prominent elevations, the disease in its 
entirety coming within the class of neuro-fibromatous elephan- 
tiasis or neuro-fibromatous pachydermatocele. 

The patient was a woman 21 years of age, who was 
operated upon by Mr. Glutton, April 8th, 1896. The nodules 
felt in the enlargement before removal were excessively tender ; 
and at the operation the thickened nerves were found to extend 
into and between all the muscles on the inner side of the thigh, 
as well as along the ischial and pubic rami. She was read- 
mitted, July 18th, 1900, with a history of recurrence of pain 
about a year after the operation. Examination disclosed a few 
tender scattered nodules in the thigh, and a tumour in the 
left arm, which had been noticed six months. On July 27th 
. an oval fibroma an inch and a half in chief diameter was ex- 
cised from the arm, in connection with the median nerve, the 
funiculi of which were exposed at the operation. From the 
obturator region, together with some of the fat, there was 
removed a fibroma related to the obturator nerve. In this case 
an operation had been performed in the situation last men- 
tioned when the patient was twelve years of age. 

The larger nerves present the usual increase of connective 
tissue in which medullated fibres are recognisable. The 
thickening of the skin and the appertaining subjacent con- 
glomerate of enlarged nerves are together so like what is 
present in the tongue (with which this communication is con- 
cerned) that they may be noticed in more detail. Histologic- 
ally the skin presents a normal contour, and its papillary layer 
has the usual structure of coarse, close-set, interlacing bundles 
of fibrous tissue. A very short way beneath the surface, 
however, the fibrous bundles become abnormally disparted 
by a highly cellular connective-tissue growth, the fibre of 
which contrasts by its greater delicacy with that of the corium. 
Still more deeply the whole of the tissue is of new formation 
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must form the basis of any pathology of the pancreas, and 
certain of them are of direct pathological interest. It has long 
been known that a flow of pancreatic juice is excited at some 
time after a meal, namely, at a period when food or chyme 
passes from the stomach into the small intestine. Pawlow^ 
has shown that this flow occurs only on the entry of gastric 
contents into the duodenum, and is specially determined by the 
acidity of these contents, a secretion of pancreatic juice being 
always obtained when a solution of dilute acid ('4 per cent. 
HCl) is introduced, either directly or through the stomach, 
into the duodenum. This observer has also shown the existence 
of a nervous mechanism regulating the opening of the pyloric 
sphincter, of such a nature that the sphincter remains closed so 
long as the contents of the duodenum are acid, but opens 
directly these are neutralised. Hence a snjall portion of chyme 
injected into the duodenum will evoke a flow of alkaline pan- 
creatic juice, which will go on until the chyme is neutralised. 
Directly this happens the pylorus will open again, and a new 
portion of acid chyme enter the duodenum to evoke a fresh 
secretion of pancreatic juice. Pawlow ascribes this secretion of 
pancreatic juice to a nervous reflex from the mucous membrane 
by the central nervous system and vagus to the pancreas. 
Popielski^ and Wertheimer' have shown that a secretion is 
obtained with equal success when all connections of the pan- 
creas and duodenum with the central nervous system are 
destroyed, and therefore make the local ganglia of the pancreas 
responsible for the secretion. 

Bayliss and I * have showD, however, that the mechanism is 
not nervous at all, but chemical. The mucous membrane of the 
duodenum, and of the rest of the small intestine to an extent, 
diminishing as the ileo-caecal valve is approached, contains a 
hody prO'secreti7i. Under the influence of acid this is hydrolysed 
and a body split off, which we have called secretin. This body 
is at once absorbed from the epithelial cells into the blood 
system, and passes to the pancreas, where it acts as a specific 

1 'The Worl? of the Digestive Glands' (translated by Thompson), Griffin, 
London, 1902. 
« * Gazette clinique de Botkin * (Russ.), 1900. 
a ' Journ. de Physiologic,' iii, p. 335, 1901. 
* * Journ. of Physiol.,* vol. xxviii. No. 5, 1902. 
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stimulus for the secretion. Secretin can be obtained by treating 
the mucous membrane of the upper part of the intestine of any 
animal with dilute acid, and if some of the solution thus 
obtained, freed from its proteids, be injected into the blood- 
stream, a flow of pancreatic juice is at once obtained. 

A repetition of some of Pawlow's experiments on the influence 
of nerves on the pancreas has led us to believe that this chemi- 
cal mechanism I have just described is the only mechanism for 
the stimulation of the pancreas, and that all the effects obtained 
by Pawlow on stimulation of nerves were probably due to a 
contraction of the stomach wall, and the ejection of its acid 
contents into the duodenum. 

We thus have in secretin a means of exciting pancreatic 
activity at any time. And the fact that this body is identical 
throughout the whole range of vertebrates enables us to apply a 
secretin obtained from an animal's intestines to the stimulation 
of the pancreatic secretion in man. 

Positive results have indeed been obtained in one case at the 
London Hospital by subcutaneous injection of secretin in a man 
the subject of a pancreatic fistula, and this procedure may serve 
as a useful diagnostic means in future in doubtful cases of the 
same nature. Since diabetes appears to be connected in some 
way with the pancreas, we thought it possible that some effect 
might V be produced on the disease by intra-venous injection of 
solutions of secretin. This hope, however, proved to be un- 
founded. Dr. Spriggs having tried the intra-venous injection of 
secretin in a case of diabetes without producing any effect 
whatever on the course of the disease. 

Our knowledge of the digestive functions of the pancreatic 
juice has been derived chiefly from the study of pancreatic ex- 
tracts, and in Pawlow's earlier experiments on the pancreatic 
juice obtained from a fistula the juice was found to possess the 
three digestive powers with which this fluid has always been 
accredited, namely, on proteids, fats, and carbohydrates. More 
lately a pupil of his, Chepowalnikoff,^ has called attention to the 
fact that, in the juice obtained from such a fistula, the greater 
part of the trypsin is present in the form of a precursor, 
trypsinogen, and that the full tryptic . activity of the juice is 
evoked only when it comes into contact with the succus entericus. 
* 'Th^ae/ St. Petersbourg, 1899. See also Pawlow, loc. cit., p. 159. 
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This secretion contains a body, enterokinase, called by Pawlow 
the " ferment of ferments," since its action is to convert tryp- 
sinogen into trypsin. It has been since shown by Delezenne ^ 
that, if the juice be obtained by a cannula in the duct itself 
without any contact with intestinal mucous membrane, it is 
perfectly inert on coagulated proteids, and we have shown that 
it has only a feeble proteolytic power on uncoagulated proteids 
such as fibrin or caseinogen. We thus see that the juice, which 
as secreted is practically inert on the proteid constituents of the 
tissues, becomes, on mixture with the succus entericus, the most 
potent proteolytic agent with which we are acquainted, digesting 
fibrin within ten minutes, and hurrying it rapidly on to the 
ultimate stages of disintegration (amido-acids, hexone bases, 
etc.). It seems possible that the accidental entry of the succus 
entericus into the gland through an abnormally dilated duct 
might account for the production of certain cases of pancrea- 
titis. This condition has been produced in animals by injection 
of bile or of intestinal contents into the duct. We have sought 
to test this suggestion by experiment. In two experiments a 
solution of enterokinase was injected into the pancreatic duct, 
which was then ligatured, but without producing definite results. 
It is possible, however, that a repetition of this experiment with 
ligature of both ducts of the pancreas might be attended with 
more deleterious effects on the gland. At any rate, it is impor- 
tant to remember that the pancreatic juice will have very little 
corrosive and digestive action on the gland cells, unless by some 
means it can be contaminated with the succus entericus, a mere 
admixture of bile being useless for this purpose. 

The most interesting outcome of these recent investigations 
is the light that is thrown on the ordered march of events in 
the alimentary canal. The satisfaction of appetite excites re- 
flexly, through the central nervous system, the flow of gastric 
juice. The entry of the acid chyme into the duodenum causes 
the production of secretin in the epithelial cells of the mucous 
membrane. This is absorbed into the blood, carried to the 
pancreas, and excites the flow of alkaline pancreatic juice, 
which must cease as soon as the chyme is neutralised and the 
production of secretin stopped. At this point, however, the 
pylorus will open again, and fresh portions of chyme enter the 
1 ' C. E. Soc. de Biologie/ 1902. 
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duodenum until the stomach is empty. The pancreatic juice, 
which is inert on proteids, on coming in contact with the 
intestinal mucous membrane, excites a flow of succus entericus 
containing a ferment, enterokinase, which is necessary for the 
activation of the pancreatic juice. Once activated the trypsin 
exerts a violent proteolytic activity on the foodstuffs, but at 
the same time rapidly undergoes auto-destruction, so that at 
the lower end of the gut the intestinal contents are found to 
contain very little proteolytic ferment. The excoriation and 
irritation of the lower part of the bowel and anus, which ms^y 
occur in cases of diarrhoea, may owe their production to the 
hurrying on of the active juice from the higher portions of the 
small intestine. 

In view of the accurate adaptation which exists between the 
functions and activity of each section of the alimentary canal, 
it is not surprising that an external interference with these 
functions, such as a stimulation of the pancreas produced by 
abnormal means, and not from the intestinal wall, should result 
in a serious disturbance of the whole mechanism. And such is 
found to be the case. The secretion of pancreatic juice is 
normally evoked by the presence of acid chyme in the intestine. 
When we inject secretin intra-venously a large amount of 
strongly alkaline pancreatic juice is made to flow into the 
intestine. Here it meets with no acid to neutralise it, but still 
excites the secretion of succus entericus, which renders it an 
active proteolytic agent. 

The result of this entry of strongly alkaline pancreatic juice 
into empty gut is to cause acute inflammation of the whole 
small intestine, an inflammation which is due to the pancreatic 
juice itself, and not to any direct effects of the secretin 
injected. Thus, in one of our experiments, two dogs of the 
same size were anaesthetised in the same manner. In one 
animal (a) a cannula was placed in the larger pancreatic duct, 
and the smaller upper duct was ligatured. In the other {b) the 
pancreas was left intact. In both animals repeated doses of 
secretin were injected intra-venously during a period of four 
hours. After three hours dog b suffered from diarrhoea, the 
liquid motions being tinged with blood. Dog a was still in 
good condition. At the end of four hours both were killed, and 
it was found that, whereas the intestine of a was perfectly 
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normal in appearance^ the mucous membrane of the whole small 
intestine of b was deeply injected, with small, capillary haemor- 
rhages in the mucous membrane, and effusion of blood on the 
surface. [The intestines from the two dogs were shown at the 
meeting.] A similar condition of erosion caused by a reflux of 
the juice, and leading to the production of gastric ulcer, has 
been observed in toads which have received repeated injections 
of secretin. 

At present we can only regard this experiment as a warning 
in any possible therapeutic use of secretin. If. we desire to 
evoke from without increased activity of the pancreas, it will 
be essential to gfve our injections shortly after a meal, at a time 
when there is a plentiful supply of acid chyme, which can pass 
from stomach to intestine, to neutralise the alkaline pancreatic 
juice which will be secreted. Whether any cases of enteritis in 
man have a similar causation to that just described must be left 
to further investigation. At present the main lesson to learn 
from our experiments is the intimate coaptation of the various 
functions of the alimentary canal, and the danger of interfering 
with these by other than natural means. 

It is certain, however, that in dealing with a given patho- 
logical condition in any part of the alimentary apparatus we 
must not direct our attention to this part alone, but attempt to 
trace back the processes in the ordered march of events which I 
have indicated above, and to discover in what stage of the 
process, and how far back, the disturbing factor has entered. 

December 16th, 1902. 



30. 'The influence of salts on the action of immune hemolysins. 

By William Bulloch. 

IL?:molysi8 is the exit of haemoglobin from the red blood- 
corpuscles, so that the fluid in which they are suspended becomes 
of a red, transparent, " laky " colour. Ordinarily the corpuscles 
remain intact in salt solutions, the osmotic pressure of which is 
the same as that of the serum and the contents of the corpuscles 
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themselves. Such solutions are called " isotonic/' It is not, 
however, possible in all cases to obtain isotonic solutions. With 
any strength of ammonium chloride solution, e,g,, haemolysis 
promptly ensues, and for almost all salts there are limits below 
which laking occurs, such limits being spoken of as hypotonic. 

Besides hypotonic solutions a large number of heemolytic 
substances occur which act irrespective of any question of 
tonicity. As examples of this class may be mentioned certain 
glucosidal substances like digitalin, cyclamin, and the various 
sapotoxins. 

A third group of hemolysins differs from the preceding in the 
fact that the substances in question combine with the blood- 
corpuscles chemically, and behave like true toxins, resembling 
the latter in the fact that they give rise to specific antibodies. 

These toxin-like heemolysins are derivatives of both the vege- 
table and the animal kingdoms. 

Among the toxic haemolysins of vegetable origin are certain 
phytotoxins, such as crotin and phallin, which are intensely 
destructive to the erythrocytes. Others, such as ricin, robin, 
abrin, without producing actual haemolysis, are capable of 
agglutinating red blood-corpuscles. Then comes the important 
though recently discovered group of bacterial haemolysins, these 
being substances produced during the growth of bacteria in 
artificial culture-media. The most important of these are 
tetanolysin (Ehrlich-Madsen, 1), choleralysin, colilysin (Kraus 
and Clairmont, '2), staphylolysin (Neisser-Wechsberg, 3), pyo- 
cyanolysin (BuUoch-Hunter, 4), megatheriolysin (Todd, 5). 

To the animal heemolysins belong cobralysin (Stephens and 
Myers, 6; Flexner-Noguchi, 7; Kyes-Sachs, 8), phrynolysin or 
toad-haemolysin (Proscher, 9), arachnolysin or spider-hsemolysin 
(Sachs, 10), and the bee-lysin (Langer, 11). The most important 
hflBmolysins of animal origin are, hoXvever, those contained in the 
serum. This may occur naturally, and the serum of one animal 
may produce in vitro and m vivo haemolysis of the blood-cor- 
puscles of another animal. From the classic researches of 
Bordet and Ehrlich, and Morgenroth, it is also known that such 
haemolysins can be produced by the injection of erythrocytes of 
one animal into another of a different species. It is also common 
knowledge that these immune haemolysins are complex in so far 
that the laking of the corpuscles takes place from the combined 
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action of two substances, the one commonly called the amboceptor, 
which is produced as a result of the blood injection, the other 
the complement pre-existing in the serum. Neither substance 
by itself can produce haemolysis. 

The experiments about to be detailed deal entirely with haemo- 
lysins of this immune class, aud were prepared by injecting 
rabbits with the blood-corpuscles of the ox. 

Before, however, detailing these experiments I should like to 
refer to the structure of the mammalian red blood-discs. A 
great deal of doubt exists in regard to the finer structure of 
erythrocytes. Doubts have even been expressed on the question 
of their vitality. Certain it is, however, that by substances 
which produce laking, the so-called " shadows " of the corpuscles 
are left behind after the exclusion of the haemoglobin. These 
shadows possess the form of the original corpuscle, and were 
regarded by RoUett as representing a stroma. Ehrlich (12) 
describes it as discoplasm, and regards it as the chief living 
portion of the erythrocyte, and as essentially a membrane which 
hinders the diffusion of the haemoglobin. If in any way the life 
of the discoplasm is destroyed the haemoglobin or paraplasm 
diffuses into the menstruum in which the corpuscles are sus- 
pended, and laking takes place. It may be taken as correct 
that the erythrocyte possesses two main elements — the <jtroma 
or discoplasm, and the haemoglobin; and Bordet (13) and Nolf 
(14) have shown that the substances which give rise to the ambo- 
ceptors are present in the stroma and not in the haemoglobin. 
Sachs has also shown that the arachnolysin unites with the 
stroma just as ^vith the intact erythrocyte. 

The preparation of haemoglobin-free stroma in quantity is a 
matter of difficulty, and different corpuscles vary much in this 
respect. For some corpuscles the method of Bordet is applica- 
ble. It consists in collecting the corpuscles, laking with distilled 
water, and then adding sufficient sodium chloride to make the 
whole solution isotonic. On centrifugalising the mixture the 
stroma sinks to the bottom of the tubes while the haemoglobin 
floats above. Sachs has modified this method with advantage 
by heating the washed corpuscles to 54°— 60° C. before laking 
with distilled water. By this method it is possible to get a good 
booty from the blood-corpuscles of the ox. I have worked out 
a method which I think gives more certain results with ox 
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stroma, both in regard to the quantity obtained and also in regard 
to the production of haemolysin. The defibrinated blood is 
centrif ugalised, and the corpuscles thoroughly washed with '85 
per cent, sodium chloride. To the mass of corpuscles eight to 
ten times the bulk of distilled water is added, and then about 
one fifth to one sixth of absolute ether. The mixture is then 
shaken in a separator, and in a short time the stroma rises to 
the top with the ether, the deeply coloured haemoglobin solution 
remaining below, when it is easily run ofF. The ether-contain- 
ing stroma is then mixed with saline solution and centrif ugalised, 
when the stroma sinks to the bottom as a yellowish-white mass, 
and it is then collected by pipetting off the ether. It may be 
washed several times in '85 per cent, saline, so as to completely 
free it from ether and traces of haemoglobin. 

When injected in small quantity into a rabbit this stroma 
produces powerful haemoljsins in the serum. It also combines 
iti vitro with the amboceptors. Chemically the stroma is com- 
posed of nucleo-proteid, along with small quantities of lecithin 
and cholesterin. As prepared in the above way the stroma is 
very stable. One sample was dried over sulphuric acid, and 
was then powdered in a mortar, and kept in a cotton-wool 
plugged test-tube for six months. At the end of that time its 
injection provoked the formation of haemolysins. 

Experiments were made to determine which substance in the 
stroma it is that gives rise to the amboceptor formation. A 
quantity of haemolysin-producing stroma was extracted for six 
hours in a Soxhlet's apparatus. At the end of that time the 
residue was incapable of producing a haemolytic serum. The 
extract was also incapable, neither could I by mixing the 
residue and the evaporated extract produce haemolysin. I 
therefore conclude that the nucleo-proteid it is which is the 
chief agent concerned in the production of haemolysin, and that 
it loses this property if subjected to prolonged treatment with 
ether. In the short exposure to ether during the preparation 
of the stroma the nucleo-proteid is probably only slightly 
injured, but not enough to prevent its stimulating the cells to 
amboceptor formation. 

Coming to the question of the influence of salts on the action 
of immune haemolysins, very little work has been published. 
Markl (15) has shown that certain salts inhibit the action of 
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As an example of the first class, none better could be given 
than that . recoi'ded in the Society's 'Transactions/ vol. xxxix, 
1888, by Dr. Joseph Griffiths; and, as still further simulating a 
plexiform fibroma, it arose in the neck. The tumour formed 
a large nodulated swelling, reaching from the mastoid process 
nearly to the sternal end of the sterno-mastoid muscle. The 
Morbid Growths Committee (to whom the specimen was 
referred) confirm the author's opinion as to the intra-vascular 
localisation of the growth, and add that, whilst this relation is 
obvious with respect to the greater part of the tumour, careful 
dissection shows that the large solid mass in the neck, extending 
between the muscular fibres of the upper third of the left 
sterno-mastoid muscle, is constituted by a plexus of veins enor- 
mously distended with similar new growth, and that what 
appear in the macroscopic section as lobes are in reality closely 
packed and distended veins ; in some places the growth has for 
long distances no connection with the vessel wall, in others 
delicate adhesions exist, and in others again the growth is 
inseparably incorporated with the wall of the vein. The 
Committee observes that it is not improbable that by means 
of secondary adhesions arising betw^een the advancing growth 
and the vessel wall the tumour may have received an accession 
in its blood-supply. 

The heart and lungs had been removed in the ordinary way ; 
nothing was found by Dr. Griffiths in the superior vena cava 
or the right auricle, but in the cavity of the right ventricle was 
a cluster of stunted shrub-like growths, apparently loose in the 
cavity, entangled in fibrin. Extending along the pulmonary 
artery was a slender irregular growth, 1 to 2 mm. in thickness, 
and a like growth lay in each division of the pulmonary artery 
and partially filled some of its branches. The extensions of the 
tumour within the pulmonary artery and heart were markedly 
cystic or tubular. 

The testicle, however, is the organ from which intra-vascular 
growths so often arise, that they might at first be thought 
peculiar to this seat of origin. 

Into the histological structure of these growths, and the 
various views held as to their nature, it is beside the present 
subject to enter. 

In regard to the tumour from the neck before referred to, I have 
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had, through Dr. Griffiths's kindness, the opportunity of pre- 
paring and studying sections of one of the smaller veins ('5 cm. 
diameter) occupied by the growth. 

The structure is so destitute of proper syncytium that the 
tumour cannot be satisfactorily placed in Schlagenhaufer's 
category of teratomatous chorional epithelioma (^ Wiener klin. 
Wochenschrift,' Nos. 22, 23, 1902). 

And finally, as an example of the opposite kind, I might 
adduce a plexiform fibroma which was removed by Mr. W. H. 
Battle, and parts of which I had the opportunity of examining 
('Lancet,' vol. ii, 1896, p. 175). 

The case was one of neuro-fibromatous pachydermatocele of 
the outer side of the right thigh, in a girl eighteen years of age. 
The thickened skin hung in large heavy folds. The mass was 
excised, and when dissecting up the deeper attachments a 
number of firm, white, moniliform and compound neuro- 
fibromata appeared. Sections of certain of these diseased 
nerves show the lax connective tissue already described; in 
the centre is a denser, more compact core with more numerous 
nuclei, in which lie meduUated fibres : at its periphery the core 
merges into the looser connective tissue of the enlargement by 
a simple process of endoneurial overgrowth. The whole is 
limited by a lamellar sheath, from which the separation of the 
enlarged nerve occurs so readily that for half or more of its 
circumference there is, in some cross-sections, a continuous 
cleft between the two. 

The resemblances, however, between plexiform intravascular 
tumours and plexiform neuro-fibroma are, it will be obvious, 
rather of a macro- than a microscopic character. 

October 2l8t, 1902. 



29. On some pathological aspects of recent work on the pancreas. 

By Ernest H. Stabling, F.R.S. 

Although the investigations I wish to describe have been 
carried out chiefly from a physiological standpoint, their results 
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ble to demonstrate the complemental action by gradually dimin- 
ishing the quantity of magnesium sulphate by diluting it with 
sodium chloride of isotonic strength, showing that a certain 
quantity of magnesium sulphate is necessary for the inhibiting 
action. 

We thus see that the action of immune body and complement 
varies much according to the medium in which the corpuscles 
are suspended, and that certain substances such as magnesium 
salts inhibit the hsemolytic action by preventing the junction of 
the complement with the immune body. 
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31. On the relation existing between uric acid excretion and the 
hreahing down of the white coiyuscles,^ 

By O. K. Williamson. 

The important fact that uric acid can, under certain condi- 
tions, be experimentally produced from the white blood-cor- 
puscles was first observed by Horbaczewski (1). Following* his 
research the relation of uric acid excretion to leucocytosis has 
been worked at by many writers from the clinical standpoint; 
among these Kiihnau (2) and Richter (3) in Germany, Douglas 
(4) in this country, Zarnier (5), Giagmis (6), and Beale (7) in 
Italy may be mentioned. 

If it be true that uric acid is formed from the white corpuscles, 
the fact is to be explained by its production from the nuclein 
contained in these cells, either as a result of their destruction or 
in consequence of their metabolism. 

The conclusions arrived at by the above-mentioned observers 
have, when definite, been by no means in agreement. 

Kiihnau, in an extensive and careful research, showed that, 
following the crisis of lobar pneumonia, at which period there 
is an increased destruction of the white cells, there is an increase 
in the daily amount of uric acid excreted. 

Making observations in various other diseases he found that 
following a decrease in the leucocyte count there is in most 
cases a corresponding increase in the daily amount of excretion 
of uric acid, an increase which he considers is caused by the 
increase in destruction of the white blood-corpuscles. He 
further showed that in leucocythaemia, in which condition the 
number of white cells in the blood is largely increased, the daily 
excretion of uric acid is also markedly increased. 

With regard to his observations showing a rise in the amount 
of excretion of uric acid following a fall in the leucocyte curve, 
I would point out that the latter may be referable not to an 
increased destruction of leucocytes, but simply to a diminished 
production. As regards his researches in leucocythasmia, 

* A thesis read at Cambridge in June, 1902, for the degree of M.D. 
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Milroy (8) and Malcolm have shown that in medullary as well 
as in lymphatic leukaemia, and Hale White and Hopkins (9) 
have demonstrated that in medullary leukaemia, the daily amount 
of excretion of phosphoric acid is diminished, so that the in- 
creased amount of uric acid excreted in these diseases can hardly 
be ascribed to an increase in the breaking down of the white 
corpuscles. 

The other observers mentioned (with the exception of Richter, 
who lays stress on the importance of making observations 
extending over a considerable period of time) contented them- 
selves with making in each case at most two or three observa- 
tions on consecutive days of the numbers of white cells in the 
blood, and comparing these with the amounts of uric acid 
excreted on the same days. 

Now, inasmuch as the physiological amount of daily excretion 
of uric acid varies for different individuals within wide limits 
(between '2 and 1*5 grammes), it is obvious that the amount 
excreted in a particular individual under pathological conditions 
may be very largely increased without this amount exceeding 
these limits. It would seem to follow from this that observations 
of the ratio between the average amount of daily excretion of 
uric acid, and the average number of white corpuscles in the 
blood in a particular case, are of less value than consecutive 
observations in the same case, showing alterations in the one 
side by side with alterations in the other. 

It must be confessed that, apart from Horbaczewski's experi- 
mental work, the only convincing observations as to uric acid 
being formed from the white blood-corpuscles are those of 
Kiihnau on pneumonia. 

My object in making the observations which are recorded 
below has been to determine, in pathological conditions, the 
times in each case observed at which an increased destruction 
of white cells is taking place, and to notice whether this is fol- 
lowed by an increase in the amount of daily excretion of uric 
acid. With this end in view daily observations were made of 
the number of white corpuscles in the blood for many consecu- 
tive days, whilst corresponding daily estimations of the total 
amount of uric acid excreted in the urine in twenty-four hours 
were also performed. 

It is fairly obvious that, in any condition, such as advanced 
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pulmonary tuberculosis, in which there is a leucocytosis for a 
considerable period of time, there must be associated with this 
(always assuming that the leucocytes concerned are not specially 
long-lived forms) an increase in the amount of daily destruction 
of the white cells. When I refer below to increased destruction 
(as evidenced by certain alterations in the differential count to be 
presently explained) it must be understood that I mean an 
increase in the amount of destruction of the white cells over and 
above what has just previously been taking place (i. e. a relative 
increase in breaking down of the white blood-corpuscles). Tn 
order to prove that a rise in the amount of uric acid excreted is 
due to an increase in the destruction of the white cells, it is 
necessary to show a corresponding rise in the amount of phos- 
phoric acid excreted ; accordingly, besides daily observations of 
the amount of uric acid excr.eted, estimations of the daily amount 
of excretion of phosphoric acid were also made. As Milroy and 
Malcolm say, " it is hardly likely that there is a marked reten- 
tion of the phosphoric acid in the organism ; and if there be not, 
then the absence of the rise in the phosphorus excretion nega- 
tives the view that the alloxur bodies are derived from the 
direct breaking down of the nucleins.^* 

Now an increased destruction of the white cells means a 
diminution in the number of the old cells, the young cells either 
not diminishing at all, or at any rate not to a corresponding 
degree. 

Inasmuch as the polymorphonuclear neutrophiles ^ form by 
far the larger proportion of the white blood-corpuscles in a 
healthy individual, and are those concerned in ordinary leuco- 
cytosis, we will first consider them. Ehrlich^s (12) view that the 
myelocyte and polymorphonuclear neutrophile represent differ- 
ent stages in the life history of one variety of cell, the myelocyte 
being the young cell, is generally accepted as correct. It is 
further probable that the small lymphocyte is quite distinct from 
these, being from first to last a small lymphocyte and nothing 
else, and that the large lymphocyte is like the myelocyte a young 
form of the polymorphonuclear neutrophile, about whose origin, 
however, we know less than in the case of the myelocyte. In 
examining a stained blood film from a case in which there is or 
has recently been a leucocytosis, forms intermediate in appear- 
^ In this article I have adopted the classification of Cabot (10). 
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ance between the myelocyte and the polymorphonuclear neutro- 
phile are to be seen in varying numbers. The nucleus of one 
of tli^se cells stains evenly and lightly ; it is circular or oval, or 
sometimes bilobed as if about to undergo division ; moreover at 
times not only the nucleus, but the whole cell body is bilobed; 
the granules of the cell are similar to those of the polymorpho- 
nuclear neutrophile. Since all transition stages between the 
myelocyte and the polymorphonuclear neutrophile are repre- 
sented by these cells, it is clear that they are intermediate in age 
between these two varieties, or are, in other words, simply young 
polymorphonuclear neutrophiles. Now if it be found, as the 
result of observations made on two successive days, that the 
polymorphonuclear neutrophiles are diminished in absolute 
number, the " young cells " (including the myelocytes) not being 
diminished, or at any rate not being diminished to a corre- 
sponding degree, it may be assumed that a destruction of this 
form of white corpuscle has taken place. If, on the other hand, 
these show that whilst there has been a diminution in the abso- 
lute number of polymorphonuclear neutrophiles the number of 
the " young cells " is also markedly lessened, an increase in 
destruction of this variety of cell cannot be assumed, but rather 
a diminished production. In order to determine the absolute 
numbers of each variety of white corpuscle, stained films were 
prepared, and differential counts were made from specimens 
taken at the same time as those specimens from which the simple 
blood-counts were made. By means of these differential counts 
one is thus able to obtain confirmatory evidence of breaking 
down of the white blood-corpuscles. As regards the small 
lymphocytes, inasmuch as we are unable to distinguish the young 
from the old forms of these, an increased destruction of this 
variety of cell can only be inferred when there is a fall in the 
number thereof, followed by a rise in the amount of excretion of 
phosphoric acid. 

From an examination of the results it will be seen that in 
seventeen out of twenty instances in which an increased excre- 
tion of phosphoric acid follows a fall in the white blood- 
corpuscle curve, pointing to an increased destruction of white 
corpuscles, there is associated with this increase a corresponding 
increase in the amount of uric acid excreted. In thirteen 
instances there is confirmatory evidence of increased destruction 
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of the white cells obtained from the differential counts, whilst 
in three instances this confirmation, owing to the absence of 
differential counts, could not be obtained. In five instances the 
examination of the differential counts gave a directly opposite 
interpretation to the study of the white corpuscle and phosphoric 
acid curves, the one pointing to increased destruction, the other 
not. Most of the observations were on cases of advanced 
pulmonary tuberculosis; in these we may fairly assume, as 
Haig (11) has pointed out, that there is no retention of uric 
acid within the body. 

If we carefully examine the curves we shall see that in those 
cases in which there are great and sudden variations in the 
number of white cells there are also great and sudden variations 
in the amounts of uric acid and phosphoric acid excreted. This 
tends to confirm the theory that uric acid is derived from the 
white corpuscles (compare, for instance, Nos. 1 and 5 on the one 
hand with the earlier observations on Nos. 10 and 11 on the 
other). We also observe that in the case of the three children 
(Nos. 1, 2, and 3) there is, relatively to the body-weight, more 
uric acid and phosphoric acid excreted than in the case of the 
adults. We may explain this by assuming a more rapid 
destruction of the white cells in the former case than in the 
latter. This is confirmed by reference to the curves, when we 
find that the rise of uric acid and phosphoric acid follows more 
closely on the fall of the white corpuscle curve than in the case 
of the adults. 

As regards methods : the white blood-corpuscle counts were 
made by the Thoma-Zeiss heemacytometer, the diluting solution 
used being a ^ per cent, solution of acetic acid in water 
coloured by gentian violet ; the differential counts were made 
from films fixed by heat and stained by a modification of 
Ehrlich^s triacid stain. The uric acid was estimated by 
Hopkins^ method (by Folin's modification in the case of J. L — ) : 
100 c.c. urine were used for each estimation, and the total 
quantity passed in twenty-four hours being measured, the total 
quantity of uric acid passed in twenty-four hours was thus 
calculated. The phosphoric acid was estimated by means of 
the volumetric method with uranium nitrate, 50 c.c. urine being 
used for each estimation, and the total quantity passed in the 
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twenty-four hours being calculated as in the case of the uric 
acid. 

I append tables and curves of the results obtained in the 
different cases. The observations were made on eleven patients, 
and the results include upwards of a hundred estimations of uric 
acid. The numbers in the columns headed uric acid and phos- 
phoric acid are the amounts (in grammes) of these substances 
respectively passed in the urine in twenty-four hours. The 
columns headed w. b. c. show the number of white blood- 
corpuscles per cubic millimetre. The columns under the head- 
ings ''young cells" give the percentage of cells having the 
characters intermediate between those of myelocytes and poly- 
morphonuclear neutrophiles as described above. Owing to 
unavoidable accidents the continuity of the observations was 
unfortunately broken in places, and in the short description of 
the results which I shall now give only those differential counts 
will be discussed which have a definite bearing on the subject 
of this paper. 

Case 1. — E. T — , male, aged 10 years. Weight 3 st. 13 lbs. 
Lymphadenoma with intermittent temperature. On examining 
the curves and tables we see that there are two rises in the 
phosphoric acid curve corresponding with two rises in the uric 
acid curve following falls in the white corpuscle curve, also one 
rise in the phosphoric acid and uric acid curves corresponding 
with a fall in the white corpuscle curve. From a study of the 
differential counts we find evidence of breaking down (increased 
destruction) of the white cells between March 15th and 16th, 
22nd and 23rd, and finally April 16th and 17th, such evidence 
being, as I stated above, a decrease in the absolute number of 
polymorphonuclear neutrophiles; whilst the number of the 
myelocytes and yoang cells remains the same or even increases. 
These three occasions correspond with the three above-men- 
tioned falls in the white corpuscle curve. 

Case 2.— A. W. B— , male, aged 7 years. Weight 2 st. 10 
lbs. Chronic pulmonary tuberculosis ; pyuria. There are seen 
to be marked rises of the phosphoric acid and uric acid 
curves (on September 27th and 29th) respectively following 
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falls in the white corpuscle curve. Following the last fall in 
the white corpuscle curve is a rise in the phosphoric acid curve, 
but not in the uric acid curve. From the differential counts 
there is evidence of breaking down of the white corpuscles 
between September 26th and 27th, also between September 
30th and October 1st, or in two out of the three instances in 
which a study of the three curves points to increased des- 
truction of the white cells. Between September 28th and 29th 
no differential counts were made. 
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Case 3. — J. F — , male, aged 7 years. Weight 3 st. Chronic 
pulmonary tuberculosis. Here we find two rises in the phos- 
phoric acid and uric acid curves immediately following falls in 
the white corpuscle curve. From an examination of the dif- 
ferential counts there is evidence of increased destruction 
between October 11th and 12th corresponding to one of these 
two falls. Between October 16th and 17th, corresponding to 
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the other white corpuscle fall, there is no evidence of increased 
destruction from the differential counts, except perhaps in 
regard to the small lymphocytes. 




Case 4. — S. W — , male, aged 20 years. Caseous pulmonary 
tuberculosis. Patient died on February ] 6th. In this case we 
find marked rises in the phosphoric acid and uric acid curves 
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following one fall in the white corpuscle curve (between 
February 9th and 11th). Unfortunately no differential counts 
were made between February 9th and 1 1th. 
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Case 5. — G. E — , male, aged 21 years. Caseous pulmonary 
tuberculosis. This patient died on June 30th. On examining 
the tables and curves we see two well-marked rises in the 
phosphoric acid and uric acid curves following falls in the 
white corpuscle curve, also a slight rise of each following a fall 
in the white corpuscle curve. In only one instance is C9n- 
firmatory evidence of increased destruction to be obtained from 
the differential counts, viz. between May 16th and 17th. 
Between May 20th and 21st and May 22nd and 23rd there is 
no confirmatory evidence of increased destruction. 
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Case 6. — A. B — , female, aged 21 years. Caseous"and miliary 
pulmonary tuberculosis. Unfortunately no estimations of phos- 
phoric acid and no continuous differential counts were made in 
this case. It may be noted, however, that after each fall in the 
white corpuscle curve there is a rise in the uric acid curve, the 
most marked rise (that between January 13th and 15th) occur- 
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ring after the longest and most marked fall in the blood-cor- 
puscle curve. The low white corpuscle counts in this case 
should be noted. 




Case 7. — E. C — , female, aged 36 years. Caseous and miliary 
pulmonary tuberculosis. Here we see that after the fall in the 
white blood-count between October 28th and 29th there are 
marked rises in the curves of phosphoric acid and uric acid. 
No confirmatory evidence of increased destruction is obtain- 
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able from the differential counts between October 28tli and 
29tli. 
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Cask 8. — T. C — , male, aged 21 years. Caseous pulmonary 
tuberculosis. 

Here there is nothing in confirmation of the theory that uric 
acid is produced by the destruction of the white blood-cor- 
puscles. There are two rises in the phosphoric acid curve 
following falls in the blood-corpuscle curve between Septem- 
ber 10th and 11th and September 16th and 17th respectively, 
but neither of them corresponds with a rise in the uric acid 
curve. From the differential counts we find that there is 
evidence of increased destruction of the white cells between 
September 10th and 11th, 12th and 13th, and finally 16th and 
17th. The first and last of these three occasions correspond, 
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then^ to the two periods of increased destruction as shown by 
the white corpuscle and phosphoric acid curves. In the second 
case^ however^ there is no succeeding rise in the phosphoric acid 
curve, and therefore no other evidence of increased destruction. 
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The marks x indicate isoUsLl^ed observations of 
tlie a.mouni;s of Phosphoric A. And Uric A. 

Case 9. — J. L — , male, aged 40 years. Chronic pulmonary 
tuberculosis. 

In this case it is probable that a rise in the phosphoric acid 
and uric acid curves occurred soon after the 31st inet., following 
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a slight fall in the white corpuscle curve. There is evidence of 
increased destruction from the differential counts between 
August 29th and 30th. Here there is little evidence either 
for or against the theory. 



j:z. 


















^. 


AUG. 




SEPT. 


26 27 20 29 30 3 


/ 


3 ^ 
















: 




















% 
% 




















% 




















\ 




















\ 




















\ 




















\ 








, 












^ 




















% 






















', 


VKB.C.i 


















\ 


yr 


V 


•^ 






m 


.\ 


V 


fhosf 


}h?A. 






\ 


\ 


r~ 




>> 


• 


Uric 


A X— 




( 


^>, 










\ 




/I. A 






• *> 


X 


'• 









The rmsLrks x ind/cACe isoLdLbed obseri/dbions of Che 
dimounbs of Phosphoric A. <a.nd Uric A. 



Case 10. — J. D — , male, aged 62 years. Chronic pulmonary 
tuberculosis; bronchitis; emphysema. 

Here we see two rises in the phosphoric acid and uric acid 
curves, slight ones on November 13th, very marked ones on 
November 16th, following two falls in the white corpuscle curve. 
From a study of the differential counts we obtain confirmatory 
evidence of increased destruction of the white corpuscles between 
November 12th and 13th, corresponding to the first of these 
occasions. Corresponding to the second there is no confirmatory 
evidence, seeing that no differential count was made either on 
November 14th or 15th. 
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Case 11. — E. H — , female, aet. 42 years. Probably new 
growth of mediastinuin. Patient died on Juno 22nd. In this 
ease there are three corresponding rises in the phosphoric acid 
and uric acid curves, following respectively three falls in the 
white blood-corpuscle curve. There is corresponding to these 
three occasions confirmatory evidence of increased destruction 
of the white blood-corpuscles between June 11th and 12th, 14th 
and 15th, and finally between June 19th and 20th. 
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If 12 If i^ 15 le 17 16 19 so 21 



JL, 




The mark x indica.t:es d/7 isoLdited ohserv&Uon 
cf Che dunounl; of Uric acid. 



Date. 



Differential counts. 



P«0» 

in 
grms. 



i 



Uric acid ^.b.C. Polymorpho- Lymphocytes, 
mgrma. , nuclear ' — - 

nentrophiles.. Large. Small. 



"Young, Myelo- 
cella." I cytes. 



March 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 I 

27 I 

28 I 
April 

16 • 

17 

18 



No. l.-E. T— . 



•42 


•18 


•25 


•21 


•94 


•36 


•62 


•33 


•52 


•21 


•76 


•30 


1-47 


•40 


•62 


•21 


•32 


•08 


1-01 


•47 


•47 


•15 


•85 


•22 


— 


•21 


— 


•094 


•59 


•19 


•80 


•25 


102 


•29 



22280 

17250 ; 

18200 
11800' 



12900 
13500 



21330 
14500 
13950 



18640 
12150 
13600 
11930 

6260 
5630- 



Per ct. Per ct. Per ct. 



75^18 
72-72 
71-38 



1407 4-20 
18-19 3-86 
19-02 3-10 



78-46 
74-82 



14-73 
1354 



315 
5-19 



79-38 

74-47 



I 5-63 

I 1401 

! 10-84 

I - 



65-91 
7565 
6608 



13-81 

8-05 

12-65 



6-76 

753 

1307 



16-78 
13-85 
1493 



71-23 
71-38 



7-79 16-63 
5-20 14-14 



Per ct. Per ct, 



3-75 , 1-49 
340 71 
437 I ^54 



243 
4-20 



6-44 
2-71 
5-90 



3-14 

-93 

3-86 




504 



-14 
•75 



•48 
•62 
-31 



-17 












Eoeino- 
philee. 



Perct. 



1-29 
I'lO 
1-55 



1-05 
1-48 



1-28 
•62 
•95 



•175 
149 
2-46 



4*33 
4-22 



282 RELATION BETWEEN URIC ACID EXCRETION AND 



Differential counts. 



Date. 



PA 

in 



Uric acid w.B.C. Polymoniho- Lymphocjtc*. 
in grms. , nuclear 

neutrophiles. 



Large. 



Small. 



"Younjr Myelo- 
oells." cytes. 



Eoftino- 
philes. 



Sept. 
24 
25 
26 
27 
28 
29 
30 

Oct. 

I 1 
2 



Oct. 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 



I 



No. 2.— A. W. B— . 



Feb. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



1-37 


•30 


118 


•17 


•89 


•088 


1-56 


•24 


118 


•12 


1-90 


•28 


1-85 , 


•13 


1-08 


•23 


1-35 


•22 





Perct. 


Perct. 


Perct. 


Perct. 


Perct. 


Perct 


9690 


56-24 


10-26 1 27-48 


142 





4-58 


9700 


62*43 


7-85 I 24-00 


171 





4^00 


11560 


55-54 


12-39 25-65 


2-33 


•14 


393 


9200 


53-38 


4-77 34-00 


1-69 


230 


3-84 


14600 


66-24 


10-58 19-89 


•91 





2-37 


12200 


57-34 


7-48 


30-36 


155 





3-25 


11000 


60-70 


7-44 


26-78 


1-74 





333 


7100 


54-59 


7-08 


31-56 


1-28 


•48 


4-99 



No. 3.- J. F-. 



170 


•30 


•87 


•15 


•75 


•12 


1-01 


•094 


1-57 


•25 


•79 


•13 


•72 


•11 


1-29 


•25 


106 


•15 


•81 


•17 


113 


•20 



16460 
16830 
15150 
14400 
14000 I 



124301 
112501 
17400' 
17000' 
15130 
12530 



16700 
17500 



No. 4.-S. W-. 



1-70 
1-93 
1-44 



•77 
•67 
•76 



170 


•65 


2-30 


142 


1-34 


•67 


1-38 


•56 



.15200 

1 13600 

113400 

10850 

17380 

12050 
21500 
17500 
9600 
17000 



4992 
51^67 
53-34 
45-78 



I - 



60-73 
50-60 
5573 
67-44 
61-82 
57-14 



60-00 
60-19 



79-75 
85^78 
7721 
80-91 
75-48 



85-52 
84-21 
87-46 
8605 



8-37 
829 

8-47 
8-44 

3-23 
907 
5-57 
2-54 
923 
6-10 



— _ 


__ 


37-96 , 1-94 





3811 ^63 





35-36 133 





43-18 1 204 


_o 



6-40 
6-47 



33-67 
37-90 
3598 
27-25 
27-83 
33-92 



•44 
2-01 
1-43 

-69 


1-78 



30-62 
30-42 



203 
113 




•16 



I 



I 



4-63 
4-47 
5-84 
4-56 
2-45 



4-25 
508 
412 
3-26 



I 



896 i 

7-18 

10-54 I 

10^64 

12-25 



8-51 
8-42 
5-44 
7-78 



6-02 
2-07 
5-41 
3-54 
910 



1-53 
193 
2-80 
2-71 



•15 


•99 
•17 
•17 



•17 
•35 
•16 

•18 



179 

127 

1-48 

•54 

1-91 I 
•40 ' 
127 
207 
1-11 
1-04 



•93 

161 



•46 
•48 


•17 

52 










BREAKING DOWN OF THE WHITE CORPUSCLES. 288 



Date. 


frrms. 


Uric acid 
ingrms. 


W.B.C. 


Polymorpho- 
nuclear 


DifTerential 


counts. 

"Young 
cellB." 




EoBlno- 


Lymphocytes. 


Myelo- 










neutrophiles. 


Large. 1 Small. 


cytes. 


phile8. 


May 
16 


No 


5.-G. E 


_. 


Perct. 


Perct. 


Perct. 


Per Ct. 


Per ct. 


Per ct. 






15700 


83-93 


6-15 


3-96 


4-16 


1-38 


•40 


17 


1*49 


•49 


13580 


79-51 


6-20 


7-51 


5-07 


•75 


-94 


18 
19 


•89 
1-82 


•38 
•62 


14100 


80-07 


5-71 


6-23 


6-75 


•17 


•69 > 


20 


2-74 


1-04 


18300 


81^44 


5-30 


8-90 


2-08 


•57 


1-51- 


21 


149 
1-77 


•54 


7900 


85^74 


3-61 


6-22 


2-61 


•20 


1^60 


22 


"69 

•49 

•89 

105 


14000 


78-92 


5-23 


8-24 


602 


•31 


1-27 


23 


1*08 


12570 


81-61 


6 35 1 9-62 


1-20 


-17 


1-03 


24 
25 


1*69 
3-62 


20270 


80-25 


6-87 1 4-93 


5-99 


1-23 


•70 


June 


— 


"— 






1 








25 






18500 


90-71 


3-48 2-65 


1-16 


1-99 





26 


1*22 


•85 
•74 
•87 
•77 
•34 


22800 


85-55 


1 82 ' 2-82 


6-64 


315 





27 


2*40 
2-44 
2-66 
1-42 


23800 


87-07 


1-30 


3-60 


4-41 


3-60 





28 
29 


29250 
29500 


88-87 


4-17 


2-26 


2-60 


2-08 







No 


. 6.- A. E 


\—. 














Jan, 




•29 
















4 


— •• 


•47 


3600 


— 


— 


— 


— 


— 


— 


5 


— 


3166 


— 


— 


— 


— 


— 


— 


6 

7 


— 


•49 
•33 

•49 


2400 


z 











z 





8 


— 


4300 


— 


— 


— 


— 


— 


— 


9 
10 





•37 
•71 
•55 


4600 





— 


— 


— 





— 


11 


— 


4111 


— 


— 


— 


— 


— 


— 


12 


— 


3400 


— 


— 


— 


— 


— 


— 


13 
14 


— 


•30 




1600 


z 


— 


—^ 




""" 





15 


— 


•70 


2500 


— 


— 


— 


— 




— 


16 


— 


1750 


— 


"~ 


~- 


— 


— 


— 


Oct. 


No 


. 7.~E. C 


1 














28 


1-97 


•53 
•31 
•44 
•30 


11700 


70-54 


6-84 


19-42 


1-75 





1-4J 


29 


9300 


73-28 


4-92 


19-70 


-59 





1-41) 


30 


1*11 
1-93 
2-18 


12100 


60-86 


4-46 


29-58 


4-16 


•15 


•77 


31 


10130 


68-30 


8-92 


17-26 


2-52 


-59 


2-3S 


Sept. 
10 


No 


. 8.-T. C 





















12830 


8111 


3-22 


10-44 


3-99 


-76 


-4(5 


11 


2 65 


■28 


10600 


76-43 


6-56 


10-77 


4-37 


-67 


1-17 


12 




f. 


11900 


80-95 


5-39 


8-73 


2-38 


-16 


2-3.S 


13 


1*22 

209 
1-62 


10300 


80-20 


3-49 


6-84 


7-42 


-43 


1-60 


14 
15 
16 


'So 
■24 


15500 


82-82 


4-42 


8-33 


1-87 


•17 


2-3S 


118 
118 
117 
1-24 


07 
•30 


13400 


8312 


5-34 


5-62 


3-89 


-14 


187 


17 


12000 


81-95 


341 


7-31 


3-90 


•32 


3-08 


18 
19 


•48 
•41 


13150 


84-87 


381 


8-81 



1 


•39 


— 


2 10 



^ Also basophiles, *35 per cent. 



Also basophilee, '19 per cent. 
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Date. 



Aug. 
26 
27 
28 
29 
30 
31 
Sept. 

3 

4 

5 



Differential oounte. 



grwB, 



Unc acid l^- t. /t I « , v 

in grms. |W.B.C. Polymorpho- 
j I nuclear 

.neutrophiles. 



No. 9.— J. 



•75 



•86 



'46 



1-51 
•83 



•27 

•35 
•22 

064 



•86 
•25 



8750 
8550 
7400 
7830 
7600 
7150 



Per ct. 
62-55 
63-82 
64-99 
6700 
63-9^4 
61-72 



7750 I 57-83 
6500 I 64^73 



Lymphocytes. 
Larg^e. Small. 



'YounK, Myelo- Eosino- 
cells. cytes. phileti. 



8*68 
3*34 
7-96 
3-91 
6-43 



802 
5-64 



24-89 
25-41 
21-41 
27-55 
28-21 



Per ct.lPerct. Per ct. Per ct. Per ct. 

5-92 1 28-12 1 201 I 138 

-57 202 

2-73 1 -30 319 

1-73 -14 1-73 

2-89 1-70 

1-32 -49 1-81 



27-13 4-45 
25-23 2-19 



•13 




2-42 
2-19 



Date. 



P,05 I Uric ! T 1, ^ 

m acid in i W. B. 0. Polymorpho- Lymphocytes, 
grms. grms. ' nuclear 

I neutrophiles. Large. Bmall. 



Differential counts. 



"Young Myelo- Eosino- 
cella.'^ cytes. | philes. 



Ba«o- 
philes. 



Nov. 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 



I 
No. 10.— J. D— . I 
8700 
8830 
81501 
6550' 



2-43 


-17 


2-03 


-21 


2-41 


-29 


2-48 


-30 


2-42 


•35 


2-50 


-39 


1-94 


•24 


1-12 


•15 


2-94 


•36 



Per ct. P. ct. 
65-74 606 
54-96 , 6-23 



P. ct. 
2295 

28-89 



Perct.Perct. 



1-80 
538 



63-91 I 515 



2515 



206 



8700 
8820 
7020 
11450 
9050 
8360 



6661 I 507 
6464 470 
62-37 5-30 



22-76 
24-73 
26-67 



215 
2-73 
2-47 



66-36 369 



24^58 



2-40 



•16 




■21 



Per ct. 
2-78 
3-96 



Perct. 

-49 

•56 



329 



•21 



2-77 

2-88 
2-82 



•61 
-30 
•35 



2-58 




Differential counts. 



Uric acid ' , 



in"^ .W.B.a. iPolymprpho- ^j;mphocytes. I,. • ^^.^^^ ^^^ 

I nuclear i i cells.'^ cytes. philes. 

neutrophiles. Large. Small. ^ I 



E.H- 




12700 
7300 
8300 
9900 
9760 



Per ct. 
51-97 
58-81 
54-24 
55-89 
52-04 



I I 

Per ct.iPer ct. Per ct. Per ct. Per ct. 



11-21 

705 

559 

11-77 

16-83 



8160 
11050 
18300 
10700 
11600 



64-24 
67-35 
68-11 
70-33 



4-23 

5-33 

1207 

1212 

10-41 



3143 
3079 
34-06 
26-36 
23-97 



•79 
1^48 
1-35 
2^81 
2^89 



24 40 
25-27 
14-97 
11-80 
15719 



•15 




•17 



4-42 
1^85 
4-74 
315 
4-08 



I 



1-69 I -338 5^08 

•15 1-88 

322 -16 ; 1-45 

3-82 1-27 ^48 

2-65 113 -76 



BREAKING DOWN OF THE WHITE CORPUSCLES. 285 

To Dr. Eustace Smith, and to my colleagues at Victoria Park 
Chest Hospital, Drs. Heron, Beale, Sainsbury, Glover Lyon, 
and Sir Hugh Beevor, I am indebted for permission to use the 
results obtained from cases* under their care. 

Befbbbncbs. 

1. Horhaczewski (J.). — " Untersuchungen uber die Eutstehimg der Ham- 
saure im S&ugethierorganismuB/' ' Wien. Sitz.-Ber./ Bd. xcviii, Abth. iii, 
S. 801; also 'Sitzungsb. d. k. Akad. d. Wissenach. Math.-Natiirw. CI./ 
Wien, 1889, xcviii, 801—318 ; also * Sitzungsb. d. k. Akad. d. Wissensch.,' 
1890, Bd. xlviii, 1891 ; Bd. c, 1892. Also " Beitrftge zur Kenntniss der 
Bildung von Hams&nre und der Xantbinbasen, sowie der Entstebnng der 
Leucocyten im Saugetbierorganismus," ' Monatsscb. f. Cbemie,' xii, 221 — 
275; and cf. J. Horbaczewski 'Zur Theorie der HamsHiirebildung im 
Saugethierorganismus,' Wiesbaden, J. F. Bergmann, 1892. 

2. KUhnau (TT.).— *Zeit. f. klin. Med.,' 1895, vol. xxviii, p. 534, "Experimen- 

telle und kliniscbe Untersucbungen iiber das Verbaltniss der Hams&xire- 
ansBcbeidung zu der Leukocytose ;" also Ktibnau (W.) und F. Weiss, 
" Weitere Mittbeilungen zur Kenntniss der Hams&ureausscheidung bei 
Leukocytose und Hypoleukocytose, sowie zur Pathologie der Leukamie," 
•Ztsch. f. klin. Med.,' Berl., 1897, xxxii, 482—500. 

3. Bichter (P. F.). — "Ueber Hamsilureausscbeidung und Leukocytose," 
'Ztschr. f. klin. Med.,' Berl., 1895, xxvii, 291—811. 

4. DougUu (Carstairs C). — "Some Observations on tbe Excretion of Uric 
Acid, witb Si>ecial Bef erence to its Connection with Leucocytosis," ' Edinb. 
Med. and Surg. Joum.,' 1900, N. S., vii, 32—42. 

5. Zamier (G.). — "Rapporto tra leucocytosi ed eliminazione di acido urico," 
* Gazz. d. Osp.,' Milano, 1896, xvii, 676-9. 

6. Oiagmis (C). — " La genesi dell' acido urico in rapporto alle sostanze 
nucleinicbe," ' Gazz. d. Osp.,' Milano, 1898, xix, 546-7. 

7. Reale (E.), — "II ricambio della nucleina in rapporta aUa genesi dell' 
acido urico ed alia patologia delle affezioni uricemiche," ' Clin, mod.,' Pisa, 

. 1898, iv, 169-71, 185, 225. 

8. "The Metabolism of the Nudeins under Physiological and Pathological 
Conditions," by T. H. Milroy, M.D., B.Sc, Assistant to the Professor of 
Physiology, Edinburgh University, and J. Malcolm, M.B., 'Journal of 
Physiology,' Supplement, 1898-9; also 1899-1900. 

9. W.Hale White and F. Qowland Hopkins.'-* JoumaX of Physiology,* 1890, 
" On the Excretion of Phosphorus and Nitrogen in Leukssmia." 

10. Cahot. — ' Clinical Examination of the Blood.' 

11. Haig. — * Uric Acid as a Factor in the Causation of Disease.' 

12. Ehrlich and Lazarus, — ' Histology of the Blood,' translated by W. Myers, 
chap. ii. 

March 3rd, 1903. 



286 ''ACUTE LEVKJUMIA:' 



32. A case of ^' acute leuJcseviia/' with a scheme of clcussification 
of leukaemias and pseudo-Jeukasmias, 

By F. Parkes Weber. 

A VERY anaemic man^ Wilhelm R — , a native of Germany, 
aged 49 years, was admitted into the German Hospital for 
purpura, etc., on September 13th, 1902, and died on the fol- 
lowing day. I did not see the man myself during life, but 
notes were taken by the house physician, Dr. Quosig. Accord- 
ing to the patient's wife his illness commenced about eight 
weeks before his death. The gums were swollen and bled 
easily, and he had spots on the skin. He suffered from pain in 
the throat, headache, and pains in the back, and lost flesh. 
Previously to the final illness he seems generally to have en- 
joyed good health. There was no history of syphilis or alco- 
holism. His wife, who looked healthy, had had eight children 
(four were still living, four dead) and four miscarriages. About 
twelve months ago he had some abdominal discomfort and pain. 
He once had influenza, and had often suffered from his throat, 
but paid little attention to it. 

Condifion on day of admission (September 13th, 1902). — The 
patient was very anaemic, and there were dark violet-red cuta- 
neous petechias over the whole body. Temp. 100° F. Pulse 
about 114 in the minute. Dyspnoea. There was a kind of 
muttering delirium, but he could answer questions. The breath 
had an offensive smell. The gums were pale and swollen, the 
tonsils were enlarged so as almost to touch each other, and the 
uvula was oedematous. The tongue was moist and somewhat 
coated. On the left cheek there was a dark reddish circum- 
scribed swelling about the size of a small chestnut, which was 
discharging a thin purulent material from an opening in its 
centre. According to the patient this lump had been present 
eight days. The cervical, axillary, and inguinal lymphatic 
glands were moderately enlarged. Slight • bronchitic sounds 
were heard over the lungs, and a systolic murmur was audible 
over the apex of the heart. The spleen was enlarged, and the 
lower edge could be felt three finger-breadths below the ribs. 
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The liver was perhaps enlarged. No ascites, ffidema about the 
ankles. Knee-jerks active. Slight ankle-clonus. Plantar re- 
flexes natural. Sensation natural. Pupils equal, react to light. 
Urine : sp. gr. 1012, acid, some albumen, no sugar. 

Next morning the patient's temperature was 100*4° F. In 
spite of strychnine and subcutaneous transfusion of normal salt 
solution the weakness steadily increased, and death occurred 
about 5 p.m. 

The Blood. 

The blood was unfortunately not examined during life. That 
present in the heart at the pod-mortem examination had a 
peculiar brownish-pink appearance, as if it were mixed with 
milk, and films were taken for microscopical examination. 
There was no poikilocytosis, and the erythrocytes were well 
preserved, as was well seen on examining blood in sections of 
the tissues. The white cells were immensely increased in 
number, in some parts occupying nearly as much of the field as 
the red cells, yet after examination of the blood in blood-vessels 
seen in the microscopic sections of the organs I think that the 
relative pa)portion of white cells to red cells would have been 
found to be much less had the blood been examined during the 
patient's life. Dr. Gr. L. Eastes kindly made the following differ- 
ential count of the white cells for me : — Small lymphocytes 36*4 
per cent., large lymphocytes 56*3 per cent, (total lymphocytes 92*7 
per cent.), polymorphonuclears 0*2 per cent., eosinophiles I'l 
per cent., myelocytes 2*4 per cent., eosinophile myelocytes 36 
per cent. This count represents the composite result arrived at 
by counting a fairly large blood film in five different parts, 200 
white cells being enumerated in each part. I'he size of the 
lymphocytes appeared to depend upon the thickness with which 
the blood was spread. Dr. Eastes thought that the lympho- 
cytes were in general of medium size, tending rather to the 
large than the small form. The percentages of the other cells 
present varied in different parts of the same film. He found 
about one erythroblast per 100 white cells. 

Necropsy. 

The heart weighed fourteen ounces. There was no pericardial 
effusion, but there was a localised patch of pericarditis over the 
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middle of the front of the heart,^ and many petechiae under the 
visceral layer of the pericardium. The cardiac muscle was ex- 
ceedingly pale and flabby. There was no valvular disease. 

The lungs were somewhat oedematous. There was a little 
scarring at both apices^ and old pleuritic adhesion over part of 
the right lung. 

The spleen was enlarged, weighing twenty-six ounces, and was 
of ^ soft " chocolate pudding" consistence and colour. 

The liver was enlarged and very pale. It weighed ninety-six 
ounces. Microscopic examination accounted for some of the 
increase in weight of the organ, for the interlobular spaces were 
found packed with leucocyte-like cells, the distribution of the 
change resembling that of the interlobular cell-infiltration in 
commencing hepatic cirrhosis. I shall later on return to the 
microscopic examination. 

The kidneys were pale, and weighed sixteen ounces together. 
The capsules stripped readily. A minute whitish patch in the 
cortex of one kidney was examined microscopically, and showed 
an accumulation of leucocyte-like cells similar to those in the 
interlobular spaces of the liver. I shall later on d^cribe the 
microscopic characters of these cells. 

The 'pancreas macroscopically showed nothing noteworthy. 

The stomach showed petechial submucous hajmorrhages. In 
the intestines nothing abnormal was seen, but they were very 
incompletely examined. 

All the mesenteric lymphatic glands were considerably en- 
larged. One of them from near the hilum of the liver was 
selected for microscopic examination (see later). 

The hrain (weight fifty-one ounces) showed nothing abnormal 
except that the pia mater seemed to be infiltrated with blood. 

Of the enlarged superficial lymphatic glands of the body the 
supra-condylar gland from one elbow was removed for micro- 
scopic examination (see later). 

Bonss. — One femur and one humerus were examined. The 
cancellous tissue in the head of each of these bones contained 
pale marrow, but the marrow in the shafts was chiefly of a 
creamy brownish-red colour, sometimes seen in the contents of a 

^ This patch apparently corresponded to the " milk-apot " often seen on the 
front of the heart, and confirms the view that such " milk-spots " may some- 
times bo due to a former patch of pericarditis (" epicarditis "). 
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liver abscess, but not diffluent. A piece of this marrow from 
the shaft of the humerus was removed for microscopical examina- 
tion (see later). The sternum and ribs contained reddish 
marrow. A shoulder-joint and a hip-joint were examined and 
appeared normal. 

Microscopic examinatyyii. 

Sections were made (1) of the bone marrow from the shaft of 
the humerus ; (2) of a piece of the spleen ; (3) of two lymphatic 
glands; (4) of a piece of the liver; and (5) of a piece of a 
kidney. The methods of staining employed were— (a) ha)ma- 
toxylin or haamatoxylin and eosin ; (6) Ehrlich's triacid mixture ; 
(c) Mannas long method by the biacid mixture of methyl blue 
and eosin.^ 

(1) The hoiie marrow from the shaft of the humerus. — The 
space normally occupied by fat-vesicles is much encroached on 
by blood and leucocyte-like cells. The whole tissue may be 
said to be permeated - with these colourless cells, almost all of 
which can be divided into two kinds : 

(a) Mononuclear cells without distinct granules, of about the 
diameter of a red blood-corpuscle on the average and evidently 
of the same nature as the lymphocyte-like cells in the man^s 
blood, though many of them have rather more protoplasm 
around the nucleus. Almost all these cells are mononuclear, 
but the nucleus is often not spherical ; sometimes it is indented 
on one side, sometimes it is lobed, and sometimes there are two 
or three nuclei in the same cell. . 

(b) Granular mononuclear cells, apparently of the myelocyte 
class. By Mann's eosin-methyl-blue method the granules of 
these cells are more or less coloured by the eosin, and many of 
the cells can be termed coarsely granular eosinophile. They 
are, on the average, slightly bigger than the preceding class of 

» Vide G. Mann, 'Physiological Histology/ 1902, p. 216. 

' I have avoided saying that the tissues are " infiltrated " with the cells, 
because the word " infiltrated " implies that the cells have been deposited in 
the tissues from the blood, a conclusion which I think is not yet justified in 
regard to cases like the present one. For the same reason I have in this paper 
altogether avoided speaking of leukemic or lymphocytic '* infiltration" or 
"deposit" The word "permeated" was kindly suggested to me by Dr. A. E. 
Garrod as a way out of the difficulty. 
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cells (a), and have relatively more protoplasm. The nucleus, 
which has frequently an eccentric position on one side of the 
cell, is not always round. It is sometimes elongated, and some- 
times appears to be undergoing division, and sometimes there 
are two nuclei in the same cell. 

In most parts the non-granular cells (Class a) are more 
numerous than the granular cells (Class b), but in some parts 
the two classes of cells appear equally numerous. 

(2) The spleen, — The splenic tissue is permeated with cells of 
the two classes described as a and b in the preceding de- 
scription of the bone marrow ; it is doubtless in great part to 
this that the organ owes its increase in size and weight. I will 
not describe these cells again. In many parts the granular cells 
(b) are as numerous as the non-granular lymphocyte-like cells 
(a), and in some parts even more numerous; but in most parts 
the non-granular cells (a) are more numerous, and the cells in 
the Malpighian corpuscles belong almost entirely to the non- 
granular class. 

(3) The lymphatic glands, — Amongst the non-granular lympho- 
cyte-like cells there is throughout a good admixture of granular 
cells similar to those described as Class b in the account of the 
bone-marrow ; in some parts of the sections the granular cells 
are very numerous. 

(4) The liver, — I have already described the change in this 
organ, and have only to add that the leucocyte-like cells, which 
have chiefly accumulated between the lobules (interlobular 
distribution), but likewise to a lesser extent between the 
columns of hepatic cells (intercellular distribution), are partly 
of the non-granular lymphocyte-like class (a), and partly of 
the granular class (b). The former (a) are decidedly the most 
numerous, though in some parts of the sections there is a good 
proportion of the latter (b). 

(5) The kidney, — In some parts of the patch permeated with 
leucocyte-like cells * already referred to, the lymphocyte-like 
cells (Class a) predominate, but in other parts the granular 
cells (Class b) seem to be as numerous or even more numerous. 

I must thank Mr. S. G. Shattock and Dr. J. H. Drysdale for 
kindly looking over the microscopic specimens with me, and 

^ I do not use the term leukemic " infiltration " or leuksemic " deposit " for 
the reason given in a former foot-note. 
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Professor R. Miiir, of Glasgow, for kindly examining sections of 
the bone-marrow, spleen, and liver. I was particularly anxious 
to have Professor Muir's opinion about the granular cells in the 
affected tissues. He writes, "I have examined the sections 
you sent me, and I have no doubt that the cells in question are 
eosinophiles. Some of them, especially in the spleen and 
marrow — in fact, a large proportion of them in these two sites, — 
have the characters of eosinophile myelocytes. I have never 
seen eosinophile cells in such numbers in the tissues in lymphatic 
leukaemia, yet the case appears to be of that nature.'' 

Remarks, 

A good many cases of " acute leukaemia '' have been published, 
and I must refer to the papers by W. Ebstein,^ by A. Fraenkel,^ 
by J. Rose Bradford and H. Batty Shaw,* by A. G. Phear,* 
etc., for an account of the subject. I shall only consider some 
of the numerous questions which arise. 

The stomatitis, tonsillitis, and signs of microbic infection in 
acute leukaemia cases of this class have been supposed to 
separate them pathologically as well as clinically from the more 
chronic cases. This deduction is, however, scarcely justified as 
yet. An unhealthy condition of the gums and mouth may 
occur in many conditions other than acute leukaemia, — for 
instance, in chronic leukaemia, in splenic anaemia (including 
Banti's disease), in Hanot's disease, etc. It is quite possible, 
therefore, that the stomatitis and microbic infection may not be 
the cause of the blood-change with which they are associated in 
cases of acute leukaemia. There is no satisfactory clinical evi- 
dence that acute leukaemia is infectious, for Obrastzow's^ 
apparent instance of infection is not sufficient. 

1 " TJeber die acute Leukamie und Pseudoleukamie," * Deut. Arch, f iir klin. 
Medicin/ 1889, vol. xliv, p. 343. 

■ "TJeber acute Leukamie," 'Deut. med. Wochenschrift/ 1895, Nos. 39 — 45. 

' "Five Cases of Acute Leuksemia," * Medico-Chirurgical Trans.,' London, 
1898, vol. Ixxxi, p. 343. 

^ "A Case of Acute Leuksemia," ' Medico-Chirurgical Trans.,' London, 1901, 
vol. Ixxxiv, p. 453. 

' "Zwei Falle von acuter Leukamie," 'Deut. med. Wochenschrift,' 1890, 
No. 50, p. 1150. A young man aged 17 years, in the Alexandra Hospital at 
Kiev, died of acute leukeemia about four weeks after the first symptoms of the 
disease. He had gangrenous ulceration of the soft palate, and abundant 
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In the present case the clinical history is typical, but, as in 
most cases, there is no absolute evidence to show when the 
changes in th6 blood first commenced. 

In all or nearly all cases of acute leukaemia the blood-changes 
seem to have been those of lymphatic leukaemia, the increase in 
the colourless corpuscles of the blood being mainly due to the 
great number of cells of the large and small lymphocyte types. 
Obrastzow's two cases,^ like a few others, were possibly excep- 
tions, for he says that the white blood-cells in both cases were 
chiefly mononuclear and " faintly granular.'^ 

The present case is remarkable amongst cases of acute leukae- 
mia on account of the great number of myelocyte-like cells 
present in the blood-forming tissues, yet the greater proportion 
of colourless cells both in the blood and in the tissues belonged 
to the lymphocyte type. The term acute lymphatic leukwmia is 
therefore justified for this case, as for most other cases of 
"acute leukaemia.'* Yet it is probable that cases of "acute 
leukaemia," such as the present one and Obrastzow^s two cases,* 
ought to be regarded as representing a primitive and relatively 
undifferentiated form of leuksemia (see later on), characterised 
by extremely rapid progress and by all the leucocyte-forming 
tissues being involved at once. It is, however, also possible 
that, as in many cases of "acute leukaemia" there has been 
evidence of microbic infection as well as of leukaemia, the 
presence of granular cells in the blood and tissues may repre- 
sent a reaction to such infection, complicating the signs of 
lymphatic leukaemia. On the whole, "acute leukaemia" is 
probably a more primitive or less differentiated type of 
disease than the more chronic forms of lymphatic leukaemia ; 
but doubtless "intermediate cases" occur, and there is no 
hard and fast line to be drawn. Typical " spleno-medullary 
leukaemia" is probably the most "highly differentiated" 
form of leukaemia. 

The question arises, whence are the lymphocyte-like cells in 
micrococci were found post mortem in one of the lymphatic glands. Forty-one 
days after this patient's death a rather thin and pale man aged S2, who had 
attended on him in the hospital, fell ill himself with acute leukaemia, and 
developed a kind of hemorrhagic stomatitis. He died fourteen days after the 
commencement of the symptoms. 

1 Loc. cit. See also remarks in the addendum at the end of my paper. 
• Loo. cit. 
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the blood of cases of lymphatic leuksemia derived ? Excluding 
possible multiplication in the blood-stream itself, are they found 
solely in the lymphatic glandular tissues of the body (spleen 
and lymphatic follicles and glands), as some have maintained,^ 
or are they formed also in the bone-marrow ? Their abundance 
in the bone-marrow in many cases has suggested the view that 
the bone-marrow is one of the sites of their production, and 
that it is not merely infiltrated from the blood-stream by cells 
produced in the lymphatic glands and spleen. But the recent 
observations of A. Dennig ^ and C. H. Melland ^ seem to settle 
this question conclusively. They have each of them published 
a case of acute lymphatic leukaemia (lympho-cythaemia) in which 
post mortem practically no change was discovered in the leuco- 
cyte-forming tissues other than the bone-marrow, thus proving 
that not only may the lymphocyte-like colls in the blood be 
partly derived from the bone-marrow, but even that in some 
cases of the disease the bone-marrow may be the almost 
exclusive site of their production. 

This point leads me to the subject of the origin of the other 
forms of white corpuscles seen in leuka)mic blood, and the nature 
of the different forms of leukaemia. 

Granting that in healthy persons the lymphocytes are ex- 
clusively formed in the lymphatic glandular tissues of the body, 
and that the neutrophile myelocytes are the parents of the 
polymorphonuclear leucocytes of the blood, and are only found 
in the bone-marrow, it does not follow that the same rule is 
maintained in cases of leukaemia. If we admit that a non- 
granular cell of the large lymphocyte type, normally seen in the 
germinating centres of lymphatic glands, is the predecessor in 
the lymphatic glandular tissues of the ordinary lymphocytes, 
and in the bone-marrow of the granular myelocytes (and thus 
indirectly of the polymorphonuclear leucocytes of the blood),* 
the following " tumour-formation " theory of the various kinds 

* Prof. E. Muir (Allbutt's * System of Medicine/ vol. v, p. 642), speaking of 
the bone-marrow in lymphatic leuksemia, says, "The condition is really a 
lymphocytic infiltration of the bone-marrow, this tissue being secondarily 
affected in the same way as other organs/' 

2 'Muenchener med. Woch.,' January 22nd, 1901, No. 4, p. 140. 
» ' Medical Chronicle,' September, 1902, p. 372. 

* Vide the various writings of A. Pappenheim and other authors on the 
subject. 
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of leukaemia appears the most probable, or at least the most 
plausible. 

(1) All forms of leukaemia are to be regarded as due to a 
liyper'pldsia'like tumour-formation in the leucocyte-producing 
tissues of the body, the tumour-cells (which more or less 
resemble true leucocytes) overflowing or being attracted out into 
the blood-stream. (2) If in this tumour-formation the less 
differentiated (more primitive) cells, viz. the non-granular cells 
of the large lymphocyte type, either those of the lymphatic 
glandular tissues or those of the bone-marrow, or those of both, 
be the cells chiefly involved (that is, if they are to be regarded 
as the "parents of the tumour-cells '^), the result will be a con- 
dition of lymphatic leukaemia (lympho-cythaemia), and in the most 
acute cases the blood will generally contain more cells of the 
large lymphocyte type than cells of the small lymphocyte type. 
(3) If, on the other hand, the more differentiated cells, viz. 
the granular cells of the bone-marrow, be the cells chiefly 
involved in the tumour-formation, the result will be a condition 
of myelogenic or spleno-meduUary leukaemia, and the tumour- 
cells in the tissues and blood will resemble myelocytes and 
ordinary polymorphonuclear leucocytes. (4) " Spleno-medullary " 
leukaemia, according to this theory, is to be regarded as a higher 
and more differentiated type of disease than lymphatic leukaemia 
(that is, it is to be regarded as due to a tumour-formation of a less 
embryonic type), and this supposition agrees with the fact that 
in its development and course it is generally less rapid. (5) In 
some cases of leukaemia, especially spleno-medullary leukaemia, 
it is possible that cells of the large lymphocyte typo in the 
lymphatic glands and spleen may become granular like similar 
cells in the bone-marrow normally do. That is to say, it is 
possible that the myelocyte-like cells found in the spleen and 
lymphatic glands in such cases have not merely been deposited 
there from the blood-stream, but may have developed in situ from 
cells of the primitive large lymphocyte type. (6) According to 
this theory any leukaemia diifers from any leucocytosis (including 
lyijiphocytosis) in that the former is due to an inroad of tumour- 
cells from a hyperplasia-like tumour-formation in the leucocyte- 
producing tissues of the body, whilst the latter is merely the 
expression of a tissue reaction which may occur in health as 
well as in disease. A leucocytosis is therefore, strictly speak- 
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ing, never an early stage of leukaemia ; yet a true leucocytosis 
may perhaps be followed by true leukaemia, in so far as a 
reactive growth in the leucocyte-producing tissues (of which 
reactive growth the leucocytosis is the expression) may be sup- 
posed to give a start to a tumour-formation (of which the 
leukaemia is the expression), just as chronic irritation of the skin 
sometimes acts as the exciting cause of epithelioma. 

If we carry this theory a little further all primary hyper- 
plasia-like tumour-formations in the leucocyte-producing tissues 
of the body may be regarded either as leukaemias or as pseudo- 
leukaemias (using the German terms for convenience), and the 
question arises, why do the newly formed cells escape (over- 
flow or become attracted) into the blood-stream in cases of 
leukaemia, and not in cases of pseudo-leukaemia ? In the 
pseudo-leukaemias the tumour cells, though more or less closely 
resembling leucocytes, and originally derived from the leuco- 
cyte-forming tissues of the body, may have become so modified 
in the process of tumour-formation that, unlike the leucocyte- 
like cells of leukaemia, they may have lost the power of entering 
(being squeezed into or attracted into) the blood-stream, or 
have lost the power of persisting in a living state in the circu- 
lating blood. I do not think, however, that the main difference 
between a leukaemia and a pseudo-leukaemia can be explained 
merely on the mechanical theory that when the bone-marrow is 
the site of a rapid growth the contents of the medullary cavity 
are likely to be partly forced out into the blood-stream, owing 
to the fact that they are confined by walls which, unlike the 
capsules of the spleen and lymphatic glands, are rigid and 
scarcely distensible.^ In some cases of multiple myeloma all 
the ribs have been crammed full and even bulged out with 
growth, and. yet there has been no escape of cells into the 
circulating blood sufficient in amount to notably increase the 
proportion of colourless corpuscles. 

It seems to me that the whole class of leukaemias and pseudo- 
leukaemias may be divided into the following six types, inde- 
pendently of intermediate forms : 

(a) a new growth of lymphocyte-like cells originating in the 
bone-marrow and not overflowing into the circulating blood. 
Myelogenic pseudo-leukaemia (using leukaemia in the sense of 

1 See A. Pappenheim, * Virchow's Archiv,* 1901, vol. clxvi, p. 473. 
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Ijinpho-cythaemia), myelogenic lympho-sarcoma, Ijmphadenoma- 
tosis of bones, multiple myeloma (myelomatosis) of the lym- 
phatic type. 

(b) Similar to the preceding, but the lymphocyte-like cells 
enter or are drawn into the blood-stream. Myelogenic lympho- 
cythsemia (viz. some cases of acute lymphatic leukaemia). 

(c) A new growth formed in large part of lymphocyte-like 
cells originating in the lymph-glands, or lymphadenoid tissues 
generally, and not to any great extent overflowing into the 
circulating blood. Lymphatic or splenic lymphadenoma or 
pseudo-leuksemia (using leukaemia in the sense of lympho- 
cythaemia), Hodgkin^s disease. In the more chronic and 
fibrous varieties of this type the microscopic appearances differ 
of course considerably from those in acute cases. 

(d) Similar to the preceding, but the lymphocyte-like cells in- 
vade the blood-stream. Lymphatic or splenic lympho-cythaBmia. 

(e) a new growth of cells derived from the myelocytes of the 
bone-marrow and not invading the circulating blood. Myelo- 
genic pseudo-leukaemia (using leukaemia in the sense of myelo- 
genic or spleno-medullary leucocythaemia). To cases of this 
type or partaking of this type the term multiple myeloma 
(myelomatosis) might perhaps be limited. 

(f) a new growth characterised by its myelocyte-like cells 
overflowing into the circulating blood. Bence- Jones albumo- 
suria never occurs in this type, though it sometimes does in the 
preceding type (e). May 19th, 1903. 

[An addendum will be found at the end of the volume.] 



38. Congenital cystic disease of the liver in an infant. 
By Leonard S. Dudgeon. 

In April, 1903, a boy aged 9 months, was admitted to the 
East London Hospital for Children, under the care of Dr. Coutts, 
with the following history : 

He had wasted for the last ten weeks. There had been no 
vomiting, but a slight attack of diarrhoea during this period. 
There had been no rash and no discoloration of the skin. The 
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child had been breast-fed until a few days before admission to 
the hospital, when the diet was altered for cow's milk and barley- 
water. It is not known for certain whether the child had ever 
been given alcohol. There had never been any previous illness. 
The parents were healthy, and six other children were healthy. 

On admission. — The child was very ansemic and wasted. 
Temperature was subnormal, 95° P. Thrush was present on 
the roof of the mouth and dorsum of tongue. Abdomen was 
not distended. The edge of the liver was felt about two fingers' 
breadth below the costal margin. There was no ascites. Spleen 
was not enlarged. Nothing else abnormal was found in the 
abdomen. The child was very rickety. There was nothing 
abnormal noted in the chest. 

A few days after admission, the signs of broncho-pneumonia 
developed at both bases. The temperature during the height of 
the broncho-pneumonia, and during the whole of the "stay" in the 
hospital, varied between 85° and 98° F. Death took place nine 
days after admission. There was never any jaundice ; not even 
the slightest discoloration of the skin or conjunctiva was noticed, 
and the stools were always bile-stained. 

The post-mortem examination was performed in my absence 
by Dr. Branson. There was nothing abnormal noticed in the 
skin or appendages. There was well-marked evidence of rickets 
in most of the bones. The body was very much wasted. There 
were scattered patches of broncho-pneumonia and collapse in 
the lower lobes of both lungs, but the heart and pericardium 
were healthy. 

Abdomen. — The peritoneum was normal, and there was no 
ascites. Spleen, kidneys, pancreas, intestines, and supra-renals 
were healthy. 

Zfirer.— This organ was enlarged; the lower edge almost 
reached to the level of the umbilicus. The surface was smooth 
and the capsule was not w^rinkled or thickened. The glands 
in the portal fissure were not enlarged. The bile-ducts were 
apparently normal, but no careful dissection was made along the 
course of the ducts. The liver substance was light yellow colour, 
with minute white specks scattered in all directions throughout 
the tissue. The organ was very tough and cut with great re- 
sistance. There were no naked-eye changes beyond those 
already mentioned. 
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Microscopical specimens were prepared and stained with 
haemalum and eosin, van Gieson^s stain, and with the various 
amyloid reagents. The most characteristic feature of each micro- 
scopical specimen are the large patches of fibrous tissue, which 
have both a unilobular and multilobular distribution. In the 
fibrous tissue we find elongated spindle-cells and leucocytes, and 
both large and small spaces lined with columnar epithelium.^ 
These spaces are of variable size, but there are many which are 
very long and tubular, and in every case the lumen is quite 
clear. A large number of sections have been examined, but 

Fig. 30. 






Ife 






^,m. 



Showing the presence of tubular spaces in the connective tissue between 

the lobules. 

only a few show the typical worm-shaped groups of cells which 
we see arranged in the fibrous patches in cases of biliarj^ 
cirrhosis, and which have been considered to be new-formed 
bile-ducts. In many of the specimens, however, one can see 
groups of small cell spaces identical with those met with in 
biliary cirrhosis. There do not appear to be any cell groups 
which could be described as " the reverted cells of Adami.^^ The 
walls of the bile-ducts are normal, and also the blood-vessels. 
The liver cells do not show any microscopical changes except for 
a few vacuoles which are present in some of the cells. Sections 

* It has been found that coloured fluids injected into the bile-ducts do not 
pass into the cystic spaces found in cystic disease of the liver. 
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were stained with methyl violet, etc., but with negative results. 
Personally, I thought I was dealing with an example of biliary 
cirrhosis, but Dr. RoUeston, who very kindly examined some of 
the sections for me, considered that the specimen was an 
example of congenital cystic disease of the liver. 

Literature. 

The literature on this subject is very scarce; except for papers 
by Still, RoUeston, and Kanthack, there is little to be found. 

Still (1), in vol. xlix of these ' Transactions,' refers to a most 
interesting case of a child, aged 7 weeks, brought to the Great 
Ormond Street Hospital with the following history : — Wasting 
had been noticed from birth (eight months child). There had 
been enlargement of the abdomen since the child was fourteen 
days old. 

0?i admission. — ^Fairly healthy-looking child, good colour, no 
jaundice. The liver was not noticed to be abnormal, and there 
was no ascites. A mass was felt in each flank, vaguely uniform 
in outline. The urine contained a large quantity of albumen, and 
micturition was more frequent than normal. Death occurred 
nine days after admission, with convulsive movements which 
were probably ursemic in origin. 

At the post-mortem examination the infant was found to 
weigh CJ lbs. The kidneys were very large (15 oz.). The 
capsule stripped easily, but the surface presented a translucent 
appearance due to the large numbers of closely packed cysts, 
situated more especially in the cortex. The liver appeared to be 
of normal size. The surface showed some greyish branching 
lines which suggested some excess of fibrous tissue beneath the 
capsule. There were no cysts visible to the naked eye, except 
on the cut surfaces lying in the fibrous trabeculee. Gall-bladder 
and the main ducts were normal. All other parts of the body 
were normal. 

Microscopical examination. — There was dilatation of the tubes 
throughout the kidneys, and excess of the fibrous stroma. In 
the liver there were two well-marked changes: (1) a great 
excess of fibrous tissue ; (2) a large number of irregular branching 
cavities lined with cubical or subcubical epithelium. There was 
an excess of connective tissue, and it was found to have an 



300 CONGENITAL CYSTIC DISEASE OF THE LIVEE, 

irregular distribution. The liver cells did not show any degene- 
ration or vacuolation. 

Still (1) also quotes a case which had been under the care of 
Dr. Rolleston, of a stillborn infant which was found to have 
congenital cystic liver and kidneys. The kidneys were cystic 
throughout, while the liver was very similar to StilFs own case. 
The child also had webbed toes, six fingers on one hand, and an 
occipital meningocele. 

A very full account was given by Rolleston (2) and Kanthack 
in VirchoVs ' Archives ^ of a similar case to the above in an 
infant four weeks old. It is rather a matter of surprise that 
although many cases of congenital cystic kidneys have been 
published in adults, there is little to be found on the disease in 
children. 

Still compares the disease in infants and adults, and remarks 
on the similar condition in the two cases, except that the tubules 
are more dilated and the kidneys larger in many cases in adults. 

Mr. Shattock (3) considers that the cystic condition of the 
kidneys is the result of a congenital malformation, the meso- 
nephros having blended with the metanephros in the development 
of the kidney. It seems, therefore, that the infantile and the 
adult cases are examples of the same cause, but that the latter is 
sometimes in a more advanced stage. Still also states that the 
microscopical appearances in the two cases are similar, except 
that the spaces are more dilated in the adult form. 

Various causes have been given to account for these changes : 

1. Cirrhosis, similar to that supposed to occur in the kidney, 
causing dilatation of the bile-ducts and formation of new bile- 
ducts. 

2. Vacuolation of the liver cells, possibly owing to some 
degenerative process within them. 

3. Spontaneous proliferation of the walls of the bile-ducts, 
occurring in adult life, and giving rise to cavernous biliary 
angioma. 

4. New growths (Still) . 

The author of the paper from which I have so freely quoted 
considers that the cystic liver associated with the cystic kidneys 
in adults, as in infants, is due to a congenital condition. He 
bases his theory on Mr. Shattock*s observations (1) on the origin of 
the changes met with in congenital cystic kidneys, and con- 
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siders that the changes in the liver are due to a malformation^ 
and not the result of disease. According to this theory, the 
cysts are derived from columns of hypoblastic cells forming 
part of the original duodenal diverticulum, and not from the 
bile-ducts. The excess of connective tissue may be explained 
as due to a persistence of foetal mesoblastic tissue, L e\ a 
malformation, not inflammatory. The most interesting point 
in my case is that the kidneys were normal to the naked eye, 
but as I did not obtain any of the organs for microscopy, one 
cannot place much reliance on this observation. Rolleston (4) 
states that cystic disease of the liver is always accompanied by 
a similar and nearly always more advanced change in the 
kidneys. If this statement is really correct, we must conclude 
that my case is an exception to the general rule; but, as I 
have said before, there was no microscopical examination. 
Lastly, is there sufficient evidence forthcoming for the above 
statement ? Still considers that there are two further points 
which help to prove his theory of the congenital origin of the 
cysts: (1) the presence of congenital malformations; (2) the 
entire absence of jaundice. There was no congenital mal- 
formation in my case, and there was never the slightest tingef 
of jaundice. 

The relation of this condition of the liver, such as 1 here 
describe, to cystic adenoma, is one of great interest. Hoppe 
Seyler (5) and Quincke refer to this point as follows : — "As a 
sharp differentiation cannot be made, we will describe cystic 
adenoma and the so-called cystic degeneration as one and the 
same condition. Cysts hold their place among the tissue 
formations of the liver. Co-existing cirrhosis has frequently 
been observed, and some authors have even expressed this 
belief, that the cirrhotic process has a decided influence upon 
the development of the cysts.'^ 

In conclusion, my best thanks are due to Dr. Coutts for 
giving me permission to publish the case, and to Dr. Rolleston 
for his valuable opinion on the microscopical specimens which 
he kindly examined for me. 

Befebbncbq. 

1. G. F. Still.—* Transactiona of the Pathological Society of London/ vol. xlix, 
1898, p. 155. 
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3. 8. Q. Shattock. — ' Transactions of the Pathological Society of London/ voL 
xxxrii, p. 287. 
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May l9tK 1903. 



34. Multiple aneurysms of the splenic artery associated with 
calcification and dilatation of the portal vein and its radicles. 

By R. S. Trevor. 

The specimen was obtained from the body of a man aged 53, 
a commissionaire, who was admitted into St. George's Hospital 
under the care of Mr. Jaffrey in order to undergo, at his 
own request, a radical cure for a hydrocele, from which he had 
suffered for some ten years. 

The patient looked ill on admission, but beyond the local 
trouble no definite signs could be discovered. He admitted 
having contracted syphilis in his youth. At the operation, 
which was successfully performed, it was noticed that there was 
a great tendency to haemorrhage. On the following day his 
temperature rose to 102° F., and an examination of the chest led 
to the belief that a deep-seated pneumonia had developed. At 
the same time the liver edge was felt one inch below the costal 
margin, and much enlargement of the spleen was suspected, 
though the latter point could not be definitely decided owing to 
rigidity of the abdominal walls. On the second day after opera- 
tion profuse diarrhoea, with haemorrhage from the bowel, set in 
and persisted in spite of treatment until the man's death 
thirteen days later. The wound did well and healed by first 
intention. Towards the close the patient became noisy and 
maniacal, and suffered from epistaxis and bleeding from the 
mouth. 

I performed the necropsy twenty hours after death. The 
body, which was somewhat emaciated, showed slight general 
jaundice, and the sclerotics were faintly yellow. 



MULTIPLE ANEURYSMS OF THE SPLENIC ARTERY. 303 

Two old white scars were seen on the penis at the edge of the 
corona glandis, and much pigmentation with scabbing was 
present over both shins. 

On opening the thorax the right lung was seen to be firmly 
adherent to the chest wall. On section the upper lobe was com- 
pletely fibrosed, deeply pigmented, and contained one or two 
calcareous nodules at the apex. The middle and lower lobes were 
acutely congested. The left lung showed general emphysema and 
was also much congested. There was general severe bronchitis^ 

The heart was dilated and the muscle fibrosed, this change 
being most marked at the apices of the papillary muscles of the 
left ventricular wall. 

The coronary arteries were atheromatous, but their main 
branches at any rate were widely patent. 

The arch of the aorta was dilated, but the thoracic portion of 
the artery was only slightly atheromatous. 

On examining the abdomen, the omentum was found adherent 
in the right iliac fossa. It was freed and reflected upwards over 
the chest. A lobulated mass, giving the sense of egg-shell 
crackling and emitting a hollow drum-like note on percussion, 
was exposed to view in the region of the caudal end of the pan- 
creas. On careful dissection it proved to be connected with the 
splenic vessels, which were seen to be dilated and grotesquely 
tortuous, the artery and vein being almost intertwined. 

The splenic artery close to the hilum of the spleen was dilated 
into an aneurysm the size of a walnut, with thin calcified walls. 
This aneurysm, as is seen in the specimen, is really made up of 
two pouches — a smaller one the size of a small bean at the 
splenic end, immediately succeeded by a larger sac two or nearly 
three times its size. Half an inch further on the artery shows a 
saccular aneurysm as large as a hen^s egg, with thin, completely 
calcareous walls. Between its origin and this aneurysm the 
artery is tortuous, dilated, and extensively calcified. The vein 
on leaving the hilum is similarly dilated and calcified, and 
adheres firmly to the saccular aneurysm on the artery round 
which it winds. At this spot it shows a fusiform aneurysmal 
dilatation with calcified walls, within which was found a thin 
layer of ante-mortem laminated clot. For the rest of its course 
the splenic vein is remarkably varicose, and the seat of extensive 
calcification. 

21 § 
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The inferior 'mesenteric, left gastro-epiploic, and superior 
mesenteric veins which join it are similarly affected, the two 
former showing numerous calcified aneurysmal dilatations. 

The portal vein was found to be much sclerosed and calcified 
up to its point of division, but its branches were free. It was 
not thrombosed. 

The superior and inferior mesenteric arteries were also athero- 
matous, and showed calcareous plates. 

The liver weighed 2 lbs. 5 oz., and was small, shrunken, and 
cirrhotic. On section the substance was seen to be intersected 
by narrow bands of fibrous tissue forming a network with a 
very wide mesh — a multilobular cirrhosis in the strictest sense. 
Microscopically the fibrous tissue was seen to be well formed, 
poor in cellular elements, and obviously of long standing. The 
cirrhotic process showed little progressive tendency. 

The gall-bladder was shrunken, and contained viscid mucus. 

The spleen weighed 2 lbs. 10 oz., and was much enlarged. 
It was surrounded by tough adhesions and showed an advanced 
grade of perisplenitis, the capsule being thickened and greyish 
white in colour. On section the splenic tissue was tough and 
obviously fibrosed, the vessels gaping widely and being markedly 
thickened. Under the microscope the meshwork of the reti- 
culum showed a diffuse fibrosis with a relative increase of the 
endothelial and a diminution of the lymphoid elements. 

The vessels are very noticeably thickened, and here and there 
deposits of lime can be seen. 

Neither in the liver nor the spleen could a true syphilitic 
endarteritis be made out. In the spleen no deposit of black 
pigment was noticed. 

The pancreas, kidneys, and adrenals were quite healthy to 
the naked eye. 

The alimentary canal as far as the caecum was normal. The 
whole of the large gut, however, from the caecum to the rectum 
was the seat of diffuse ulceration. The descending colon, sigmoid, 
and rectum were the most affected, the lower portion of the 
bowel being pigmented and ashen grey in colour. The ulcers 
were of the type of ulcerative colitis, irregular and sinuous in 
outline, undermining and destroying the mucosa, leaving here 
and there merely islands of the latter. There was little appear- 
ance of healing. 
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The abdominal aorta was remarkably free from atheroma. 
The inferior vena cava was normal. Both testes were slightly 
fibrotic. 

Permission to open the head was unfortunately withheld, and 
the brain was therefore not examined. 

Aneurysm of the splenic artery is probably not so rare as 
might be supposed from the recorded cases, the condition 
being often possibly overlooked ^>rw< martem, as suggested by 
Rolleston (9), because the artery is not examined before 
removal of the spleen. Six cases have been recorded in this 
Sociqty\s 'Transactions ; ^ only one of them, a specimen described 
by Lazarus-Barlow (10), showing two much smaller aneurysms 
affecting the same portion of the artery, at all resembles the 
specimen I have described. In Goodhart's (11) case there was 
an arterio-venous aneurysm of the splenic vessels — a valvular 
communication existing between artery and vein. Such a com- 
munication is not present in this case. 

The changes found in the portal, gastric, splenic, and mesenteric 
veins must be a very rare complication or concomitant of cir- 
rhosis. Are they to be looked upon as the result or as the cause 
of the hepatic cirrhosis, or is the co-existence of the two affections 
to be attributed to a common cause ? Further, is the diseased 
condition of the splenic vessels and portal vein together with 
the cirrhosis of the liver to be looked upon as dependent upon a 
primary splenomegaly ? In other words, have we to do with 
a case of Banti's disease ? 

Gintrac (1), Botkin (2), and others agree in thinking that 
chronic adhesive pylephlebitis engenders cirrhosis. Frerichs 
holds the opposite view. Lancereaux (4) considers that, as cases 
of chronic pylephlebitis leading even to obliteration of the portal 
vein occur, and not so rarely, without cirrhosis, and taking into 
consideration the numbers of cases of cirrhosis without any 
inflammation of the vein, together with the fact that the two 
conditions are found both in alcoholic and syphilitic subjects, 
the co-existence of the lesions is due to a common pathogenic 
agent affecting simultaneously the walls of the vein and the 
parenchyma of the liver. 

Osier (5) attributes the endophlebitis of the portal vein to the 
heightened blood-pressure consequent upon the cirrhosis. In a 
case of fibroid obliteration of the portal vein of long standing he 
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found changes similar to those in this case in the splenic, gastric, 
and mesenteric veins. As a rule chronic pylephlebitis is asso- 
ciated with thrombosis. Whether the thrombosis is the primary 
lesion or a secondary result is a disputed point. The case 
described supports the view held by Borrmann (12) that the 
phlebitis is the primary lesion. 

In the case I describe there was both a history and poaU 
mortem evidence of syphilis. The man was a commissionaire, 
an old soldier, and therefore readily exposed to those insults to 
the system which commonly provoke cirrhosis. In addition, 
the soil was ready; the liver tissue devitalised by a syphilitic 
toxin would be all the more easily affected. The resistance of 
the walls of the portal vessels having been lowered in the same 
way, it would only remain for a heightened blood-pressure to 
act long enough for dilatation and calcification to follow. 

There still remains, however, the question as to whether the 
case was not one of Banti's disease. At the outset we are met 
with a great difficulty, viz. the fact that no blood examination 
was made, and therefore the question of a definite anaemia 
cannot be decided. It is true that at the necropsy the body, in 
addition to being slightly jaundiced, was pale, but this could be 
accounted for by the loss of blood from the bowel. The man, 
however, looked ill on admission. The tendency to haemorrhage, 
a point insisted on by Senator (6), the large spleen and the 
cirrhotic liver — the former outweighing the latter, a fact which 
Posselt (7) notes as characteristic, — and the man's age are all in 
favour of Banti's disease. 

Again, the histological findings in the spleen, viz. a diffuse 
thickening of the reticulum and trabeculae, and a fibrosis leading 
to a diminution in the Malpighian corpuscles, as well as those in 
the liver, viz. a wide-meshed cirrhosis formed by narrow bands 
of fibrous tissue, tally with those given by Banti (8) . In addition, 
Banti speaks of plaques in the walls of the portal and splenic 
vein looking like atheromatous patches, due to localised endo- 
thelial proliferation ; but besides this he says, " In the splenic 
vein are seen tlie lesions of a sclerotic endophlebitis, . . . 
and true atheromatous and calcareous patches may be found. 
Such changes may spread into the portal vein." It is only in 
the ascitic stage, however, that he has seen the mesenteric 
veins similarly affected. 
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There is^ then^ I think^ much to be said, in spite of the want 
of a blood examination^ in favour of the case being one of 
Banti's disease— a case of long, slow duration such as the 
disease sometimes may be — complicated, perhaps, by "being im- 
planted upon a syphilitic soil. To the influence of the latter 
poison may be attributed the degeneration of the coronary, 
splenic, mesenteric, and possibly cerebral vessels. The aneurysms 
of the splenic artery are but the outcome of this degeneration in 
the least supported area of the vessel, viz. between the tail of 
the pancreas and the hilum of the spleen. 

The ulceration of the colon may in the same way be explained 
as due to a failure of nutrition, the result of the extensive 
vascular disease. Unfortunately, by an oversight, material 
from the gut was not kept for histological study. 

In conclusion, I wish to express my thanks to Mr. JaflErey for 
permission to publish the case, to Dr. Rolleston for the help he 
has given me in the preparation of this paper, and to Mr. 
Laurence Jones for the drawing of the specimen. 
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35. Cholesteatoma of the hrain. 

By H. MoRLEY Fletcher. 

This specimen was obtained from the body of a youth aged 
19, who was admitted to St. Bartholomew's Hospital on 
September 22nd, 1902, under the care of Dr. Tooth. The 
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history given was that the patient fell while lifting a parcel on 
to a van. He was picked up unconscious and brought to 
the hospital. On admission he was comatose; there was no 
obvious paralysis, the knee-jerks were increased, and the pupils 
were continually dilating and contracting. The urine contained 
a slight haze of albumen. Later he had fits with tonic spasm. 
On the 23rd Cheyne-Stokes breathing set in, and on the 24th 
he died, the temperature just before death rising to 106®. There 
was a history of fits some years previously ; otherwise he 
had always had good health. 

The post-mortem examination was made by myself twenty-six 
hours after death. All the organs were healthy with the 
exception of the brain. 

The brain weighed 48 oz; the convolutions were not flat* 
tened. There was an excess of fluid in the lateral ventricles 
with a slight degree of dilatation. Lying with its long axis 
transversely, just above the anterior corpora quadrigemina, was 
a tumour the size of a small walnut. The surface of the tumour 
was nodular, hard, and white ; it possessed a lustre exactly 
resembling that of a pearl. It measured 30 mm. in its long axis 
and 26 mm. in its short axis. 

The tumour lay behind the third ventricle covered over by the 
greatly thinned-out velum interpositum. It was difiicnlt to say 
whether the tumour had arisen from the under surface of this 
structure or between its two layers. The choroid plexuses were 
natural, and the venae Galeni were not thrombosed. At first it 
was thought that the tumour arose in the pineal gland, but sub- 
sequently it was found that the pineal lay close against the 
front of the tumour, somewhat compressed but otherwise 
natural. Below the tumour lay the anterior corpora quadri- 
gemina considerably distorted by pressure. Posteriorly the 
lateral lobes of the cerebellum were pressed upon to a moderate 
degree. 

On cutting into the tumour it was found to consist of a dense 
shell resembling fibrous tissue to the naked eye, while the 
central portions contained white, soft, granular material. 

Microscopical sections were prepared from a segment of the 
tumour. These show the following features : — most externally 
there is a thin layer of exceedingly delicate connective tissue, 
next to which comes a basement membrane supporting on its 
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inner surface a narrow layer of epithelium of the squamous 
stratified variety. This layer varies somewhat in thickness, but 
generally consists of three to five cells. Further inwards 
a broad layer of apparently parallel fibres is seen, in places 
forming concentric laminae. A closer examination shows, how- 
ever, that these are not fibres, but are flattened cells, derived 
from the inner surface of the epithelial layer, closely resembling 
the cells of the corneous layer, of the skin. The more centrally 
placed cells, presumably the older ones, have undergone de- 
generative changes ; no nucleus is visible, they stain feebly, and 
many show signs of swelling and disintegration. The soft 
matter in the centre of the tumour consists of these broken- 
down cells with much granular debris and cholesterin. No 
hairs or other epidermal structures have been found in the 
tumour. 

Teased specimens from the outer dense part of the tumonr 
show that these rows of apparently long fibres resolve them- 
selves into large squamous cells, some with, others without 
nuclei, together with large numbers of cholesterin crystals. 

From its appearance and structure there can be no doubt that 
this is a cholesteatoma, and as such one of the rarest forms 
of cerebral or meningeal tumours. Five cases have been 
recorded in the ^ Transactions ' of this Society since its origin — 
the first by Adams in 1851, another in 1854 by Peacock with a 
full histological account by Bristowe, two in 1859 by Hillier, and 
the last by Dr. Price in 1887. In these, as in the majority 
of cases recorded, the symptoms have generally been headache, 
affections of vision, occasionally epileptiform fits, and in several 
a sudden termination such as in the case I have described. 
Three of the cases reported bafore this Society became insane 
and died in asylums. 

More recently Dr. Knowles and Mr. Peile have described 
a cholesteatoma of the floor of the fourth ventricle (^ Lancet,' 
vol. i, 1902, p. 1833). 

In nearly all the recorded cases the tumuor has been situated 
at the base of the brain, and I have found no instance of one 
occurring on the vertex or in the position of the one I 
have described. This distribution corresponds closely with that 
of the psammomata. 

As to the origin of these tumours, they were first described 
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by Cruveilher under the name pearl-tumours, and in 1838 
Miiller gave them the name of cholesteatomata ; but the first real 
investigation of their nature was by Virchow in 1854. 

The best recent account is that of Glaeser/ in which he, in 
common with the majority of recent writers, regards cholestea- 
tomata as having an endothelial origin. He describes their 
mode of growth as a proliferation of the endothelial cells lining 
the subarachnoid trabecute. The proliferated cells in each en- 
closed space become slowly compressed, thus forming a small 
isolated mass of cells which would represent one of the small 
" pearl-tumours " not infrequently found at the base of the 
brain. Later the trabecules may atrophy and the small masses 
become united to form a single alveolated tumour. This 
description applies much more closely to the psammomata than 
to the cholesteatomata; in the former there is evidence of an 
abundant proliferation of endothelial cells, while in the " pearl- 
tumour" such as I have described the cells are derived from a 
squamous stratified epithelium, and cholesterin and other 
products of degeneration are very conspicuous. 

The question naturally arises as to what relation the pearl- 
tumours bear to dermoid cysts. The general structure of this 
cholesteatoma bears a striking resemblance to that of a dermoid 
cyst, and probably should be regarded as of the same nature. 
There is nothing to suggest an endothelial origin. 

January 6th, 1903. 



36. Primary sarcoma of the Iieart. 
By J. H. Drysdalb. 

The specimen shown is taken from a patient aged 43, who was 
admitted to St. Bartholomew's Hospital on March 5th, 1903. 

In January of this year, being then eight months pregnant, she 
had a fall, and henceforward suffered from swelling of the legs 
and shortness of breath. On February 19th she was confined, 
after an easy labour, of her seventeenth child. Following the 
confinement the patient suffered from puerperal mania, and her 
general condition becoming worse, she was admitted to the 
hospital. 

^ ' Arch, f . path. Anat.,' 1890, Bd. cxxii, S. 389. 



312 PRIMARY SARCOMA OF THE HEART. 

Previous history. — Rheumatic fever fifteen years before, and 
three years ago an attack of puerperal mania. 

On admission, — The patient was collapsed^ and her breathing 
frequent and laboured. There was some venous pulsation in 
the veins of the neck, without any marked fulness of them. 

Heart, — The apex-beat was not demonstrable, and the area of 
cardiac dulness was not increased. The heart-sounds were 
feeble and irregular, but no murmur was heard. The pulse was 
84, irregular, and very feeble, and the respirations 52. 

The lungs nalrural. The liver could be felt two inches below 
the costal margin. There was some oedema of the legs. 

The patient gradually became weaker, and died on the third 
day after her admission to the hospital, her pulse-rate never 
having reached 100, though her respirations varied between 32 
and 54. For two days before her death increasing moist sounds 
were heard all over both lungs. The temperature on two occa- 
sions rose to 99*2% but was otherwise subnormal. 

Post-mortem examination. 

Heart and pericardium. — On the anterior surface of the peri- 
cardium, externally, close to the great vessels, was an area 
covered with slightly raised yellowish-white masses, looking 
like caseating tubercles, and surrounded by a further area of 
considerably injected vessels. 

The two layers of the pericardium were everywhere adherent. 
The " adhesions " between the two layers were easily broken 
down, and it could then be seen that the separated surfaces 
were covered with a rather friable, dry, almost granular 
material over their whole extent. At the left border of the 
heart there was evidence of some slight haemorrhage having 
taken place, and at this spot the appearance presented was 
quite like that of a fibrinous exfidation. 

At the root of the aorta, inside the pericardial reflection, was 
a distinct mass of whitish new growth about the size of a small 
chestnut. 

The parietal pericardium was everywhere infiltrated with 
growth, and was in places nearly a quarter of an inch thick. 

After hardening, a coronal section of the heart was made 
from base to apex, when the following condition was disclosed: — 
The muscular walls of all the four chambers were infiltrated 
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with new growth, which for the most part had apparently pene- 
trated from the pericardial surface, the remains of the epicardial 
fat being seen at some little distance from the surface in section 
through the left ventricle. In the walls of both auricles hardly 
any trace of muscle could be seen. In the posterior wall, to a 
great extent in the right ventricle but implicating also the 
septum ventriculorum, was a large rounded mass which had 
reached the cavity of the ventricle and destroyed the endo- , 
cardium. This mass was marked externally by a boss which 
could be plainly seen at the back of the heart. 

The aorta and pulmonary arteries were surrounded by new 
growth, and their outer coats to some extent infiltrated. The 
lumen of the aorta did not appear to be narrowed, but the 
pulmonary artery, and especially its left «iain branch, was 
considerably constricted. 

There was some enlargement of the tracheal and bronchial 
glands, but only one appeared to contain any growth. 

There were a few growths, the largest perhaps an inch in 
diameter, in the liver, and some of the lymphatic glands close to 
the liver were slightly enlarged and infiltrated. 

Both lungs, which were much congested, were closely set with 
very numerous whitish growths, all about the size of a pea or 
rather smaller. There were no growths elsewhere in the body. 

Microscopical examination shows the growth to be a sarcoma 
with round and oval cells of medium size, and between them a 
fairly well marked intercellular substance can be made out. In 
some of the sections of the pericardium the specimens have 
what looks almost like an alveolar structure, but this appearance 
is only owing to the nature of the tissue infiltrated, and is quite 
absent in the specimens from the lung, liver, and heart-wall 
itself. It is not possible to be quite certain where the growth 
originated, whether in the heart St in the pericardium ; but the 
mass in the wall of the right ventricle and ventricular septum is 
quite the largest, and I think probably the primary growth. In 
this case it must have spread to the pericardial surface, over 
which it has extended, enclosing the heart as in a case, and led 
to infection of the parietal layer by direct contact. 

The two layers of the pericardium were so easily separated 
that it is hardly possible to regard them as forming a continuous 
growth by direct extension. May 19th, 1903. 
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B/;[fOrt of the Se^iion r^-pr^jf^uting Morbid Auat'jruyy upon Dr. 
*L H. I}ry>f^laW« S'jfjecifnen ofPrhtinry Snrrt„'ta of the H^art. — We 
have exam i nerd the specimen deMi-ribed, toeether with microscopic 
-iecti.>ns of the heart and other orcrans, and are in agreement 
with the author as to the sarcomatous character of the new 
growth, which we aljio regard as having arisen in the heart. We 
venture to suggest that the rhvthmic movements of the organ 
may have aided to brinsr ab^^ut the wide local extension of the 
new growth. 

T. W. P. Lawebxce.^ 

S. G. Shattock. J 

# 

Sisnied; H. Morlet Fletcher, 
()n behalf of the Members of Council representing 
the Section of Morbid Anatomy. 



87. A case of membranous gastritis. 
Bv Otto Gruxbaum. 

The diagnosis of membranous gastritis is only made during 
the life of the patient when shreds of tissue are vomited. 

The case which came under my care ejected a complete cast 
of the stomach, and since I have succeeded in finding only one ^ 
similar case in the literature- on the subject I shall describe 
briefly the clinical aspect of the case, and then the nature of the 
pseudo-membrane. 

The patient was a chubby girl of 3^ years, markedly rachitic. 
With the exception of the dyspeptic troubles, due to indiscreet 
diet, she had been singularly healthy. During the week preceding 
February 8th, 1902, she suffered from a cold. On that day, 
irritability suggested to the relatives that she was '^sickening 
of some disease." Towards midnight she awoke, complained of 
pain in the stomach, and vomited four times during the next six 
hours. The following morning she seemed better and played 
with her dolls, but in the evening pain and vomiting returned. 
The tongue was thinly coated and the breath faintly foul. 

* • Archives of Pediatrica/ vol. xii, p. 286, J. Thomson. 
2 ' Lancet/ August, 1902. 
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The throat was slightly injected, but no trace of membrane 
visible, nor were there any diphtheria bacilli grown from a swab 
taken two days later. The pulse was 128, the temperature 98°. 
Very slight abdominal fulness was noted, but no rigidity or 
tenderness. Vomiting continued at short intervals. About eight 
in the evening on February 10th, after considerable pain and 
retching, a large piece of membrane was vomited, followed by a 
fragment eighteen hours later. The pulse persisted rapid, whilst 
the temperature was subnormal, and remained so throughout the 
illness. No epigastric tenderness could be elicited at any time. 
The knee-jerks were not obtainable, and did not return for five 
weeks. There was a transient trace of albumen in the urine. 
On examining the blood, 4,480,000 red cells and 8700 white 
cells were found, polynuclear cells 43*1 per cent., lymphocytes 
48*5 per cent., hyaline 7*9 per cent., and eosinophils 0*5 per cent. 
— a count which might be expected in a child of three and a half 
after three days' inanition. 

Rectal diet had been adopted on the second day. Ox-serum, 
milk, starch, and chloretone constituted the nutrient enemata, a 
combination which was easily retained and readily absorbed ; the 
chloretone made the child sleep for an hour or two after each 
injection. For ten days the stomach remained intolerant of 
food, and then a slow but uninterrupted recovery ensued. 

The fresh membrane, on being floated out in water, was of a 
pinkish colour and rugous appearance. Its shape suggested that 
it was a cast of the stomach, the first piece which was ejected 
representing the cardiac opening and all except the pyloric end ; 
the second piece completed the cast. 

The microscopic examination of the pseudo-membrane showed 
that it was devoid of epithelial cells, and consisted of a network 
of fibrin, the meshes of which were filled with blood-cells. The 
two surfaces of the tissue presented considerable contrast, the 
inner being smooth whilst the outer was of distinctly ragged 
appearance ; possibly this is due to the fact that the cast had to 
be partly dissolved before it could be shed. The ejection of the 
pyloric piece some time later than the rest lends colour to this 
view, since the glands at the pyloric end of the stomach do not 
secrete as active a proteolytic juice as those situated towards the 
cardiac end. 

It is far from improbable that fibrinous exudations are poured 

22 



/A*', t'HEOXIC MALIGSAST 

'r»\ Ky 'h*? r/.'-.o,v* rr.^r//'.rar.e ^A :}-e s^« irach in Tari.cs morbid 
c/rf.'i,t.',r.*, h'*x or/.y in *rxc*rT/::',r^I ca.'-e* the gastric oinreiit:? ta£ 
t/, '*•//;-,>? it, ar,d jf^TtfAx the fonr-atf-n of a i'-*rii<i«.^-memhraiie. 
y*ruw'u:]c':^ or,-<frration tr.at no free hvdrrict'«jric acid wa? 
f/r*r*^rnt in the voir. it of a child snfferinfir £n.»m dif»htheTitic 
^a^triti* a/ld^ weig-ht to thL* idea. The p^end«>membrane was 
•taifif'd and exarninf^l for niicro-^^rganism.* ; only a few staphv- 
|/xr'x;ci, WK/j'tly arranged in pairs, were found; these were not of 
a «iha[^; to ^MiTfre^X pneunKxr^xrci. Xo bacilli were seen. 

I regret that, owing to a di.^infectant having been added to the 
voni it, c u 1 1 u re^ and in <^x:u la tion s were not perf ormei 

The can He, therefore, of the di<ea«^ remains unsolved. The 
(KiintH I would like to emphasise are: — I'l) Cast of complete 
«ftomach vomiteil; *'2) recoverj- of patient; '3) rapid pulse with 
a Kubnonnal tern j>erat are ; ^4) temporary loss of knee-jerks ; \o) 
ternfKirary albuminuria ; f6) the singular paucity of micro- 
organ i«niH in the pseudo-membrane. February 17 th, 1903. 



38. Chronic malvjnant endocarditis and nephritis. 
By F. Paekes Weber. 

The patient, Mrs. R. T — , aged 27 years, had albuminuria with 
an enlarged heart, and the signs of incompetence of the aortic 
valve. I do not know the early history of the case, but in 
December, 1901, when she was under treatment for joint pains 
and HJgnH of cardiac disease, the urine was noted to be free from 
albumen. There was very little fever, the temperature only 
rarely reaching 100° F. She was an in-patient at the German 
Hospital from February to May, 1902, during which period her 
general condition varied considerably. In the latter part of 
April she had haemoptysis (apparently from pulmonary embolism) 
and increasing dropsy. She was treated by rest in bed, digi- 
talis, (hiy's pills, and occasionally salicylate or aspirin 5 Southey's 
tubos were likewise employed for the dropsy. Up till April 
loth, 1902, her temperature frequently reached 100° F. or 
slightly higher, but from that date to her death, on May 2nd, 

1 * Trans. Path. Soc. of Lond./ 1894, vol. xlv, p. 60. 
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1902, it remained below 100° F. The urine generally contained 
i to 4 per mille albumen ; its specific gravity when estimated 
was 1014 to 1020; and the daily quantity varied from about 
400 c.c. to 1900 c.c. (the maximum was noted in the early part 
of March) . 

The necropsy was performed on the day after death. The 
heart showed much hypertrophy of the left ventricle, and 
weighed 24 oz. There was a patch of old pericarditis. There 
were numerous vegetations on the aortic and mitral valves, and 
on part of the endocardium of the left ventricle. Two of the 
sinuses of Valsalva likewise contained vegetations, and one of 
them (the posterior or so-called left posterior) was undergoing 
commencing aneurismal dilatation. Many of the vegetations 
were long, and, being rough and relatively hard and white, had 
soinewhat the appearance of stalactites. They were evidently of 
old date. A long vegetation attached to the mitral valve was 
examined microscopically. It showed a fibrous tendinous 
structure in the interior, doubtless, as Dr. Ebbinghaus suggested 
to me, the remains of a chorda tendinea; the outer portion 
seemed to be unorganised, and had become partially calcified. 
For comparison, sections were likewise made of another vegeta- 
tion, a small stumpy one. This seemed to consist of a central 
organised portion surrounded by a structureless zone, and there 
was a good deal of cell-infiltration at its attachment to the endo- 
cardium. 

One infarct was found in each lung. There was moderate 
hydrothorax and much ascites. The liver was nutmeggy and 
weighed 94 oz. The spleen weighed 15 oz. and contained 
anaemic infarcts. 

The kidneys weighed together 20 oz. and had something of 
the " large white " appearance, but were not so pale as typical 
" large white kidneys.'' In the right kidney there were two or 
three small contracted infarcts. Microscopic examination showed 
parenchymatous changes with spots of interstitial cell-infiltration. 

Remarks, — The present case to some extent illustrates the 
connection between nephritis and what is probably a malignant 
form of rheumatic endocarditis.^ This connection is, however, 
better shown by the following case : 

* Vide "A Contribution to the Study of Malignant Endocarditis," by Dr. 
P. J. Poynton and Dr. A. I'aine, ' Med.-Chir. Trans./ 1902, vol. Ixxxv, p. 211. 
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•■I', •. i^fc*-* f -; * r Tr^*-* IT*-—, -i-ir, HrrT Lj " -i >e '■'fc*' IiaiT-i 

,;,*^'r*^* '^^^ <.>]!-.:. 'J.rrai*./!! w^.* f...r, i t-. ^:-.-.'ii.i«ir.j the rarer.- 

i-'A. V r''j,';j/;*-^i Kr L'j5i*-f:-« of **-%*•> Tfrg'^t^t: : TL*. ^rd there wr-r=- 
>f/. .;«r v^v*'*^* ' .'* ar^a'/hed to t^irt of the er-drxardinn: -if rltr 
)*'ft ;i'jr>.,<r, Ar the L. -^rr^of the *": 'een wa* an aneorTsm of ir^- 
^\7A' of a tt.t'^l.hUi cJj'ftr.'^t, d/ibtl*-** of " infectire '^ orisrir.. 

Iff r*'*/ikT*\ to the c'^rirje^rti'^n between malfcrnant end'^cariir!- 
Hfid r,<';J;ri^i«», I would a!-o quote the remarks of Dr. T. R- 
ii\\uu lu lji'» recent Lornleian Lectnres on "Infective End«.- 
(:Hrt\\U^y He J^ayw : * "Five diVl with anemic svmptoms. Dr. 
\V, Hale White hai» referred to nrsemia as a frequent cause ^»f 
death in infective end^K'arditi«, and has described a case of thi> 
diwaw* H^^'^oeiated with kidney trouble where the temperature 
wan nonnal for three or four weeks, the renal disease, as in 
»»everaj jmtientH under my care, masking the heart affection/' 

I wi»»li to draw attention to another feature of my present 
('a»«e fMrn. K. T — ), namely, the apparent qxiieHcence of the eiidtf 
etinltdl tliMf'fjMf af a vrry advanced ntafje. In this respect the 
j/oMf'tfiorfffa evidence (hardness of the vegetations and com- 
mencing calcification) confirmed the clinical evidence (coai- 
pHmfive HbHenc(5 of fever) that in spite of the great extent of 
endocardial (rhang(»H the endocarditis had become nearly quies- 
cent long l)(»fore the patient's death. Retrogressive or sclerotic 
changcM in tluMmdocardial vegetations have often been observed 
in pernoiiM dying from malignant endocarditis or its results, but 
HpccinicnH nhowing them to such an extent, after the disease 
hiiH reiiclied Huch an advanced stage as in the present instance, 
lire probably rare. May 19th, 1903, 

> * Lancet; 1JK)3, vol. i, p. 1150. 
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39. Bacteriological examination of a ca8e of "acute rheumatoid 

arthritis'* 

By G. E. Gask. 

The case about to be described is that of a woman aged 29, 
who was admitted to St. Bartholomew's Hospital on March 
25th, 1903, under the care of Dr. Tooth. I have to thank him 
for permission to publish the case. 

History. — In January, 1903, the patient was delivered of her 
second child. The labour was apparently normal. Two days 
later the right knee-joint became red, swollen, and painful. 
From her history there is no evidence of sepsis. On getting up, 
at the end of three weeks, she found that the left knee-joint 
became swollen and painful. A few days later the ankle-joints 
became similarly affected, and she had to return to bed, where 
she has remained since. During the six weeks she has been in 
hospital the temperature has been only very slightly raised, the 
evening temperature never exceeding 99*6°. The appearance 
she now presents is that of a typical case of " acute rheu- 
matoid arthritis,^' as described by Garrod, Bannatyne, and Hale 
White. There is marked muscular wasting. Both knee-joints 
are swollen and stiff; both ankle-joints and wrist-joints are 
similarly affected. Most of the metacarpal joints show the 
same changes. There is no evidence of any lipping of the 
bones. No lesion of the heart is discovered. The taking of 
salicylates has given no relief. Examination of the blood shows 
no leucocytosis. 

Bacteriological examination, — On April 19th, 1903, 5 c.c. of 
fluid were drawn off from the left knee-joint. The fluid was 
slightly turbid and contained a fair number of pus cells and 
some debris. Film preparations made direct from the fluid 
showed a few cocci and one short chain of cocci, all stain- 
ing badly. Cultures were made on a variety of media, but 
growth only occurred on a blood-agar plate. On this grew a 
small group of colonies of streptococci. Sub-cultures of these 
grew well on ordinary agar and in broth, as well as on blood 
agar. Some of the original fluid was incubated by itself in a 
sealed pipette, and after four days put into broth ; a copious 
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jrroT%th of >trer;t^xrocci revolted. This streptococcus grew in 
Tether i-h<>Ti chains, and many dipI«>coccic forms were present. 
>rjl>-coItur€^ in \tkctfr-e litmus br<jth and in litmus milk showed 
that it formed slight acid and that it did not coagidate milk. 
In the>e re> fleets it resembles the ordinary Streptocorruj* pyo- 

Animal e/p^rlments. — 1 c.c. of a twenty-four-hour-old broth 
culture wa^ injected subcutaneonsly into a mouse, and the 
.«»ame quantity into a rabbit, intra- venously. The mouse has 
remained perfectly well. The rabbit remained well till June 
10th, when it was killed. Pout morttm nothing abnormal was 
found. 

It i» not fair to draw any conclusions from this isolated 
case, but followincr on the work of others oil rheumatoid 
arthritis it is of interest. It may be safely concluded that 
htrej)tococci were present in the knee-joint. Bisks of contamina- 
tir>n from the air and from the skin were very slight, and the 
results were confirmed by the finding of cocci in the ori^nal 
films. It might be urged that this case is only one of chronic 
puerperal pyaemia, and this may be so. All I say is that this 
case appeared to be one of typical acute polyarticular rheuma- 
ioiA arthritis, and that streptococci were present in the synovial 
fluid, and that these were apparently the cause of the disease. 
The suggestion is, may not other such cases be due to a similar 
cause ? May nth, 1903. 



40. Case of basal meningitis due to streptothrijc infection. 
By C. E. Beevor and E. Farquhar Buzzard. 

Emma W — , aged 37, was admitted into the National Hospital 
for the Paralysed and Epileptic, Queen Square, on January 16th, 
1903, suffering from headache and vomiting. 

Family history. — No history of phthisis or consumption ; one 
sister died of cancer of the abdomen ; there was epilepsy in the 
father's family. Previous health good, except for epileptic fits, 
which she has had since ten vears old, and for which she was 
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under the care of Dr. Outterson Wood at the West End 
Hospital for Nervous Diseases. Present illness was put down to 
hard work and worry. 

Onset, — Three weeks before admission she had severe attacks 
of vomiting irrespective of taking food, followed next day by 
headache and pain in the back of the neck, both very severe and 
becoming unbearable, also stifEness of the neck with failing 
sight. One week later there was slight difficulty in swallowing, 
and her speech became husky. 

Present condition, — On admission she had the foUomng 
symptoms : — Severe pain in the back of the head, especially 
behind the right mastoid process, and in the back of the neck, 
which was held stiffly, with marked tonic contraction and tender- 
ness of the right trapezius (superior fibres), levator anguli 
scapulas, splenius, and stemo-mastoid, causing rotation of the 
head to the left No definite retraction of the head. No optic 
neuritis. Vision f . Ptosis of left eyelid, and limitation of all 
movements of the left eye. Movements of right eye outwards 
defective, with coarse nystagmoid conjugate movements in all 
directions but especially to the right. Diplopia in looking up 
and down and to the left. Pupils equal and reacting to light and 
accommodation, but the left dilating again quickly. No paralysis 
of other cranial nerves. Weakness and limitation, owing to the 
rigid contraction of the right sterno-mastoid and trapezius, of 
rotation of the head to the right and of forward flexion. No 
wasting, no rigidity, and no paralysis of the limbs, but consider- 
able tremor in extending the left upper limb. No anaesthesia. 
All the deep reflexes were well marked, with flexion of the big toe 
in the plantar reflex. Sphincters not affected. Irregular tempera- 
ture ranging from 984° to 103-4°, and rising to 105° at the end. 

Three days after admission she became worse and passed into 
a condition of stupor, with retraction of the head and arching of 
the spine, but this was never very severe. She had occasional 
twitchings of the limbs, but no fits. She became comatose, and 
died on January 31st, fifteen days after admission. 

The diagnosis made was basal meningitis spreading down to 
the medulla and involving the right spinal accessory uerve, but 
the cause of the meningitis was not made out till the organism 
was discovered by Dr. Farquhar Buzzard, to whom I will leave 
the account of the pathological conditions. 
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The patient to whose clinical history Dr. Beevor has referred 
died on January 3l8t this year^ and an autopsy was made 
four hours after death and before rigor mortis had become 
marked. 

The vertebral column and spinal meninges appeared bealthy, 
but in removing the spinal cord it was noticed that the cerebro- 
spinal fluid, especially at the base of the brain, was at high 
pressure and was not clear. Some of it was collected into a 
sterile pipette for further examination. 

The bones of the cranial vault and the dura mater appeared 
normal, but on removing the brain a well-marked suppurative 
meningitis was found at the left base, extending from the optic 
chiasma in front to the upper end of the first cervical segment 
behind, and limited sharply internally by the mesial line of the 
pons and medulla. 

As the anterior edge of the left cerebellar lobe was lifted from 
the inner end of the petrous portion of the temporal bone, there 
was an escape of pus, which led to an examination of the bone in 
that neighbourhood. In dissecting the periosteum off the body 
of the sphenoid the latter was found to be quite rotten, and this 
carious condition extended as far forward as the sella turcica, 
and backwards so as to involve the greater part of the basilar 
process of the occiput. The posterior clinoid processes of the 
sphenoid formed a sequestrum which was easily removable, but 
the disease had not affected the great wing of the sphenoid on 
either side. Both temporal bones had escaped, and there was 
certainly no sign of any suppuration in association with the 
middle ears or their neighbouring parts. The bony caries 
extended in the direction of the posterior nasal cavities, but 
its origin could not be exactly localised. The maxillary antra 
and their walls, and, as far as possible, the dental sockets of the 
upper and lower jaws, were searched, the examination throwing 
no light on the source of infection. 

Some of the pus at the base of the brain was received into a 
sterile pipette and on to a sterile swab, and cover-glass smears 
were also made. All the internal viscera were investigated, but 
all proved healthy except for some hypostatic congestion of the 
lungs. Smears of pus taken from the base of the brain, stained 
by Gram, revealed the presence of an abundant streptothricial 
organism in the form of mycelial filaments, sometimes collected 
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into entangled tufts and sometimes scattered about singly or 
only two or three together. 

In addition to these filaments were numerous short segments 
of varying length, which were seen either free or in short 
chains. The threads which went to form the tufts varied con- 
siderably in appearance when stained by Gram : some took the 
stain homogeneously ; others took it very irregularly ; a few were 
definitely segmented, the segments being separated from each 
other by short intervals in which the stain was not retained ; and 
lastly, there were some threads which showed a chain of spherical 
spores towards their distal extremities. Very rarely a filament 
was found to end in a bulbous swelling. 

Besides the elements above described, every now and then a 
small globular mass was found which appeared to be of fatty or 
gelatinous consistence, in which were embedded a large number 
of very short rods. On the other hand, no clubs or rosettes were 
to be seen. Macroscopically the pus, although thick, creamy, 
and of a greenish colour, contained no grains of any kind. 

Better examples of the mycelial tufts were found in sections 
cut through small superficial abscesses which were no larger than 
a pea, and which were present near the surface in the substance 
of the cerebellum and of the temporo-sphenoidal lobe. In these 
the apparent branching of the filaments was a striking feature, 
and the constriction of the proximal end of a branch, which 
has been described by other observers, was occasionally noted. 

With regard to its staining properties, the fungus stained 
well by Gram and by methylene blue, but it did not retain any 
colour when treated by the Ziehl-Neelsen method, — in other 
words, it was not acid-fast. 

At my request Dr. Eastes inoculated material from the pus 
and cerebro-spinal fluid into broth and on to the surface of 
agar and blood-serum, and incubated aerobically, and into 
glucose-formate broth which was incubated anaerobically. All 
the tubes were kept under observation for nearly three weeks, 
but no growth occurred in any of them, so that the cultural 
characteristics were not obtained. . 

Sections of the medulla were cut and stained with logwood 
and eosin, and these were remarkable for the intense round- 
celled infiltration which occurred in and about the vessel walla, 
both in the pia- arachnoid and in the substance of the bulb. 
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Axis-cvlinder processes took the logwood stain deeply and 
appeared to be slightly swollen. With the Xissl method most 
of the ganglion-cells were moderately swollen and showed com- 
mencing chromatolytic changes.^ Sections from the medulla 
and from varioas levels of the cord stained by Busch's modifi- 
cation of the Marchi method showed diffuse points of degenera- 
tion scattered all through the white columns, such as are seen 
in various toxic processes affecting the central nervous system; 
the intensity of this fatty change became less marked towards 
the sacral end of the cord, but was still present in that region. 

Smears of the cerebro-spinal fluid when stained by methylene 
blue showed the presence of a considerable number of parti- 
nucleate leucocytes, and of small round or oval lymphocytes, but 
the fluid did not contain any long filaments of mycelial growth, 
although what appeared to be short rods of the same character 
were present in very small numbers. 

Our inability to grow this organism on artificial media pre- 
vents us from saying more as to its identity than that it is a 
member of the streptothrix group, but others, whose experience 
is larger than our own, may perhaps be able to narrow the 
number of species to which it may properly belong. It is in 
that hope, and on account of our conviction that the occurrence 
of a suppurative basal meningitis due to this form of infection is 
one of great rarity, that we venture to bring this case before the 
Society to-night. April 2l8t, 1903. 



41. A case of Strepfothrix infect ion. 
By W. d'Este Emery. 

Although it has been recognised for some years that the 
disease known clinically as actinomycosis is not a pathological 
entity dependent on a single organism, yet there has been but a 
small number of cases recorded in which the cultural and 
physiological characters of the causative organism have been 
• Corpora amylacea also present in considerable number. 
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fully worked out. This case is published for this reason, and 
not because of the rarity of the condition, or for its unusual 
character, for clinically it was a typical case of actinomycosis. 
The cultures also exhibit some points of interest, and differ in 
some respects from the others of which I have found records, 
although in some cases the descriptions have not been suffi- 
ciently full to enable one to state definitely whether the organisms 
were different from that present in this case. 

The patient is a married woman, the wife of a farm labourer, 
her age being eighteen. She was admitted to King's College 
Hospital under Mr. Barrow (whom I have to thank for permis- 
sion to publish this case) in January, 1903. Six months 
previously she had noticed a swelling of the left side of the 
face. This was attributed to a carious tooth, and the second 
lower bicuspid was extracted. The swelling continued to 
increase, and was treated by fomentations, when numerous 
sinuses formed over the left side of the face. Apparently no 
other treatment was adopted. When admitted these sinuses 
extended from the temporal region to the upper portion of the 
chest. In the right submaxillary region were two large fluc- 
tuating swellings continuous with a large tumour on the left 
side. In the region of the sinuses the skin and subcutaneous 
tissues were hard and infiltrated, and the skin uniformly red. 
Inside the mouth, which could only be opened half an inch, a 
swelling was found on the outer side of the jaw and occupying 
the whole thickness of th"e cheek. On pressure a small quantity 
of yellow pus could be made to exude from the site from which 
the second bicuspid had been extracted. The mouths of the 
sinuses were bounded by granulation tissue, and thin pus could 
be squeezed out. This pus contained very small yellowish- white 
granules, which felt distinctly gritty. These contained small 
masses of characteristic mycelium. The threads were entirely 
broken up into coccoid forms, no continuous threads being 
present. The central portions of the masses were irregularly 
tangled ; the peripheral parts had a radial arrangement. No 
clubs were found. 

The patient was treated with iodide of potassium, taking 60 
grains per diem. Little improvement followed. Three weeks 
after admission a long incision was made below the jaw. It 
passed through dense fibrous tissue, which bled freely. The 
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sinuses were scraped and some infected skin cut away. The 
treatment with iodide was continued, and rapid improvement 
followed. The patient has been scraped a second time, and is 
now on the high road to recovery.^ 

Cultures were obtained from the pus of a freshly opened 
abscess. This was drawn up into a sterile pipette, jblown into a 
tube of broth, and thoroughly washed. A dozen nodules were 
picked out and transplanted to separate tubes of agar and 
blood-serum, and incubated at 37° C. A single colony grew on 
one of the serum tubes, definite growth being apparent in five 
days. The following cultural and morphological characters are 
from primary sub-cultures from this colony. Some of the 
physiological characters are from more remote sub-cultures. 

Solidified hlood-aernm, — Growth slow, the colonies attaining a 
size of 1 or 2 mm. in diameter in a fortnight, and then ceasing to 
increase in the horizontal direction, but continuing to grow 
vertically, forming elongated horn-like spikes projecting half a 
centimetre or so from the surface of the medium. When young 
they are opaque, white, and glistening, and are of a spherical 
or ovoid shape, closely resembling seed-pearls in general appear- 
ance. The medium is not liquefied or pitted. 

(relatine, — No growth at 22° C, and very little in ordinary 
gelatine incubated at 37° C. 

Agar. — Small whitish flat colonies, never showing efflorescence. 
The growth appears to cease after about three weeks. 

(rlycerine agar, — Growth similar, but less. 

Potato, — This proved to be one of the best media, growth on 
it being quite apparent in three or four days. The colonies are 
round and raised ; they seldom exceed 2 mm. in diameter and 
1 mm. in height, and are of a pure white colour. 

Broth. — The growth forms a single lobulated mass attaining 
the size of a pea, or even more, in three weeks. Xo general 
turbidity, surface growth, or colonies adherent to side of 
tube. 

Phyftioloyy. — The cultures grew almost equally well under 
aerobic and anaerobic conditions. In deep glucose agar stabs 
the upper and lower portions show almost the same amount 
of growth, but in surface cultures on the same media there is 
uniformly better growth in an atmosphere of hydrogen or 
• She left the hospital a few days afterwards completely cured. 
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nitrogen than in one containing oxygen. The organism does 
not liquefy blood-serum or gelatine. A tube of ordinary gelatine 
copiously inoculated and incubated at 37° for a month showed 
but little growth, and the medium set completely on removal 
from the incubator. 

The optimum temperature of growth was not determined, but 
the organism did not grow at 22° C. The thermal death-point 
was between 50° and 60° C, the cultures being exposed to the 
temperature for half an hour in broth. 

No growth occurred in peptone-starch water. In broth to 
which 1 per cent, of potato starch was added growth occurred 
even more abundantly than in ordinary broth, and the starch 
slowly disappeared, but no sugar was ever found in the fluid. 

No definite evidence of growth was obtained in litmus milk. 

Broth cultures were inoculated intra-peritoneally and sub- 
cutaneously into two guinea-pigs. One is still alive and 
apparently quite healthy a month after the injection; the other 
was killed three weeks afterwards, and no abnormal appear- 
ances were found. 

Morphology, — The characters of the pus have been described, 
and are in every way characteristic of those seen in strepto- 
thrical infections in general. The morphological characters of 
the organism as it appears in cultures vary greatly with the nature 
of the medium and the presence or absence of oxygen. In 
surface cultures on agar the organism occurs in the form of 
moderately thick, straight rods of very variable length, the 
average being about as long as a tubercle bacillus but decidedly 
thicker. These rods are frequently arranged in parallel groups. 
Clubbed forms are frequent, a single end only of the rod being 
enlarged. In size, shape, and general arrangement the films 
show a general resemblance to those of diphtheria bacilli. They 
stain uniformly and retain Gram's stain. No acid- or alcohol- 
fast forms were ever found. I am aware that it is usually held 
that the members of the streptothrfx group do not pass through 
a stage in which reproduction occurs by simple tranverse fission 
of short rods, i. e, that it has a definite bacillary stage ; but 
I have examined young and old cultures, and do not find in them 
any evidence in support of the view that the bacillary forms 
originate from the breaking down of mycelial filaments. Long 
forms which may be called mycelium occasionally occur, but 
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they are absent entirely from some specimens, and are never 
present in more tlian small proportions in comparison with the 
bacilli. Branching forms, if they occur at all, are extremely 
rare. 

The organisms from aerobic cultures on blood-serum are 
similar, but the bacilli are much thicker and have rounded ends, 
resembling sausages. So characteristic is the exclusive or 
almost exclusive presence of bacillary forms in aerobic surface 
growths, that an observer investigating this case and obtaining- 
only cultures would be almost certain to record it as " bacillar\' 
pseudo-actinomycosis,'' or perhaps as pseudo-tuberculosis. 

Anaerobic cultures show the presence of abundant mycelium, 
but the filaments are in general rather short, and the lateral 
branches usually soon become constricted from the main stem. 
Young cultures stain uniformly by Gram's method, older ones 
show chain ^^spore-formation.'' Terminal clubbed forms are 
frequent, and resemble yeast-cells. These have only been found 
in deep stabs in glucose agar. Bacillary forms also occur in 
anaerobic cultures, but are relatively infrequent. In broth, 
mycelium and bacillary forms occur side by side. 

In some points the organism here described differs from those 
occurring in cases of human actinomycosis of which I have found 
records. Those approaching it most closely are described by 
Foulerton ('Trans. Path. Soc.,' 1902), Bruns ('Cut. fiir Bakt./ 
1899, vol. xxvi), and Xorris and Larkin (' Journ. Expt. Medicine,' 
vol. v). Foulerton's organism was an obligatory aerobe, and it 
did not grow on potato. Small differences also were noted in 
the growth in broth. Bruns's streptothrix grew on gelatine, 
though slowly; growth on agar was yellowish in colour and 
spread over the surface. It also was an obligatory aerobe. The 
resemblance to the organism described by Norris and Larkin 
was more close, but small differences between the two occur in 
gi'owth on several media and in their pathogenicity to guinea- 
pigs. • Ajyril 2Ut, 1903. 
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42. Endothellomata of the salivary glands. 

By Eaymond Johnson and T. W. P. Lawrence. 

[With Plate III.] 

No originality is claimed for the opinions expressed in this 
paper; but, in view of the fact that the matter with which it is 
concerned is still under discussion, we feel no hesitation in 
bringing it to the notice of the Society, and are prompted to do so 
chiefly in the hope that an expression of opinion on the subject 
may be obtained. 

The tumours with the structure of which we are concerned 
are the well-known " parotid tumours '' and others of precisely 
similar character which occur in association with the other 
salivary glands, and in their neighbourhood — as, for instance, 
certain tumours met with in the palate. On account of its 
much greater frequency, most of the features, both clinical and 
pathological, of this group of tumours have been studied in the 
*' parotid tumour," but the characters of the others above men- 
tioned are in every respect so identical that for purposes of 
description they may all be included in one group. The 
ordinary clinical features of these tumours need not be de- 
scribed in any detail; it will be sufficient to remark that they are 
usually, in the early stages at any rate, slow in growth and dis- 
tinctly encapsuled, so that they can more or less readily be 
removed by enucleation without the removal of any part of the 
salivary gland in relation with which they lie. 

The tumours of this group were long described as being of a 
mixed structure, and were regarded essentially as adenomata — 
the glandular structure being combined with a stroma, which 
might present varying combinations of fibrous, myxomatous, 
cartilaginous, and sarcomatous tissue, and modifications due to 
degeneration of the same. For many years there has been 
doubt in the minds of some pathologists as to the correctness of 
this view, and in the abundant literature of the subject there 
will be found many writers who reject the view that the tumours 
under consideration are adenomata. Thus, as early as 1859, 
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Billroth (Virchow's ' Archiv/ Bd. xvii, 1859, p. 357) expressed 
the opinion that they were not connected with the gland acini, 
but arose from the capsule. A useful historical resume of the 
alternations of opinion on this subject, and the various names 
which have from time to time been applied to these salivary-gland 
tumours, will be found in a paper by Kiittner on " Tumours of the 
Submaxillary Salivary Gland " (' Beitrage ziir klinischen Cbi- 
rurgie,' Bd. xvi, 1896, p. 181). Perhaps the most important com- 
munication on this subject which has appeared in recent years is 
that of Rudolf Volkmann, '' Ueber endotheliale Gesch wulste *' 
('Deutsche Zeitschrift fiir Chirurgie,* Bd. xli, 1895, p. 1), in 
which the author takes the view that these tumours are endo- 
theliomata. Thus opinions have chiefly varied between the two 
views — one that the most characteristic element of these 
tumours is epithelial, the other that it is connective tissue in 
origin ; or, to define the position more clearly as it at present 
stands — is the so-called *' parotid tumour" (and the others of 
like nature) an adenoma or an endothelioma ? Our paper is 
offered as a contribution towards the solution of this question. 
The investigation comprises chiefly the examination of the 
series of tumours preserved in the Museum of University 
College ; and the result of our investigation is that in none of 
these specimens could we convince ourselves of the presence of an 
adenomatous structure. On the other hand, we regard the 
structure which has usually been regarded as adenomatous as 
being really of connective-tissue origin, and we feel satisfied, 
from the evidence before us, that the view that these tumours 
are endotheliomata is fully justified. The following descriptions 
include the essential clinical features and histological characters 
of the series of tumours upon which our communication is based. 

Specimen 1 (Univ. Coll. Museum, No. 1494). — A small soUd 
tumour, 2 cm. in diameter, which was removed from the 
superficial part of the left parotid gland, in which it was 
embedded. The tumour is lobulated and invested by a thin 
fibrous capsule. The cut surface is uniform, and opaque white 
in colour. The patient was a woman aged 21 years; the 
tumour had been noticed for eighteen months. 

Mici'oscopic structure. — The stroma is in most parts finely fibril- 
lated, and contains small oval or spindle-shaped cells ; in some 
parts the stroma is almost hyaline and the cells scanty. Intimately 
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associated with the stroma there is an abundance of cells, which 
from a more or less spheroidal form have become in many parts, 
by mutual pressure, cubical or polygonal. A striking feature in 
the arrangement of these cells is that in many places they are 
disposed around well-defined spaces, containing a coagulated 
fluid. The spaces are tubular, being circular in transverse and 
cleft-like in longitudinal section ; they branch and communicate 
one with tmother. The spaces are surrounded by one or more 
layers of the spheroidal cells above mentioned, and it is notice- 
able that these are intimately united with the stroma, and show 
no tendency to shrink aw^ay from it. From the cell-layers 
surrounding the spaces solid columns of similar cells pass 
irregularly into the surrounding stroma, the columns branching 
and uniting freely so as in many parts to assume a distinctly 
plexiform arrangement. In some areas the stroma between the 
columns is so scanty that the latter lie in such close apposition 
as to produce the appearance of an almost solid cellular mass. 

Specimen II (Univ. Coll. Muj^eum, No. 1495). — A very lobu- 
lated solid tumour, nearly 5 cm. in its greatest diameter. It is 
invested with a thin capsule, and its cut surface, has a slightly 
mottled appearance. The tumour was removed from a woman 
aged 35 years ; it occupied the parotid region and was of slow 
growth. 

Microscopic structure. — The ground substance is very finely 
fibrillated, or nearly hyaline; the cells of the stroma are 
scanty, small, and angular or branched. The essential cell- 
elements of the tumour have a plexiform arrangement in the 
stroma, the network being formed by the irregular branching 
and union of the strands of cells. The cells composing the 
strands have an abundant protoplasm and a large rounded 
nucleus; they are irregularly arranged, and there is no sharp 
line of demarcation between the cells and the stroma. In the 
centre of many of the cell-columns definite spaces are present, 
containing coagulated granular material and surrounded in some 
instances by a single layer of flattened cells. In those parts of 
the tumour in which the cells appear to be arranged in large 
solid masses, instead of in plexiform strands, careful examination 
shows that the apparently solid mass is composed of closely 
packed narrow strands, the distinction between which is 
indicated by the presence of small, darkly staining, angular 
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S/ferif/uiu IV ^Univ. Coll. Museum, No. 1490). — ^This specimen 
han a 1 really been de>cribed in the forty-eighth volume of the 
'Tratj -act ions' by Mr. C. F. Beadles, as a myxomatous tumour of 
f Im; Hiibmaxillary gland. It consists of a solid encapsuled tumour, 
to one hurface of which a piece of the submaxillary salivary 
gland Ik attached. 

Mtrroftrfjpir ntrvrture, — The stroma is in most parts finely 
gran uhir, apparently myxomatous; in other parts it is hyaline 
and containH encapsuled cells closely resembling cartilage cells. 
The arrangement of the essential cells of the tumour agrees 
with that of the last specimens in being in parts plexiform and 
elK(jwher(j in the form of large cell-masses composed of closely 
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packed strands. It differs, however, in the absence of any 
tendency to the formation of well-defined spaces. 

Specimen V (Univ. Coll. Museum, No. 1499). — A lobulated 
encapsuled tumour, 4*5 cm. in diameter. It consists of very 
soft gelatinous tissue, divided into separate lobes by denser 
fibrous bands. The tumour was removed from a woman aged 
38, and had been slowly growing, without causing pain, for five 
years. It was situated in front of the left ear, and was easily 
enucleated. 

Microscopic structure. — The stroma consists of a delicate 
myxomatous tissue with branching cells, and intersected by 
septa of fibrous tissues. The most characteristic feature of the 
essential structure of the tumour is the presence of well-defined 
rounded spaces (probably the transverse sections of tubes), 
which in many parts are so numerous and so closely packed as 
to produce a cavernous structure bearing a striking resemblance 
to that of a cavernous angioma. The spaces are surrounded by 
one or two layers of small flattened cells. In other parts the 
spaces are more widely separated by collections of cells similar 
id those which surround the lumina. From these cell-masses 
irregular strands extend into the surrounding myxomatous tissue 
and become intimately mixed with the branched cells of the 
latter. 

Specimen VI (Univ. Coll. Museum, No. 1500 a). — A solid, 
lobulated, encapsuled tumour, 4 cm. in diameter. The con- 
sistence is firm, and the cut surface presents a mottled appear- 
ance, caused by a mixture of yellowish areas with others which 
are bluish white and semi-translucent. The tumour was re- 
moved from the right submaxillary region of a boy aged 16; 
it had been growing for eighteen months. 

Microscopic structure, — The stroma is in most parts hyaline, 
and the cells encapsuled so as to present a striking resemblance 
to hyaline cartilage ; in other parts the stroma consists of 
fibrous tissue. The tumour-cells are small and arranged very 
irregularly, in some parts showing a tendency to lie in strands 
or columns, and in other parts forming large uniform cell- 
masses. A disposition of the cells around spaces is here and 
there seen. 

Specimen VII (Univ. Coll. Museum, No. 1498). — An ovoidal 
lobulated tumour, 11 cm. in its longest diameter, removed from 
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the left parotid region of a man aged 87. A strip of skin, 
including a scar, is adherent to one aspect of the tumour, but in 
the rest of its extent the surface is covered with a fibrous 
capsule. At one end of the specimen a large cyst, partly filled 
with friable tumour substance, has been opened. The section 
of the tumour shows a small amount of fibrous tissue, especially 
in its central part. The history showed that at the age of 
twenty-two a small movable tumour was noticed behind the left 
angle of the lower jaw ; six years later the tumour had reached 
the size of a small orange and was removed. Two months later 
a lump was noticed beneath the scar, and steadily increased in 
size until it was removed by Mr. Heath nine years after the 
first operation. The removal was easily effected, chiefly by 
enucleation with the finger. 

MicroHcopic Hfructure. — The stroma is partly myxomatous and 
partly fibrous. The disposition of the tumour-cells takes the 
following forms : — (a) Solid columns branching through the 
stroma and intimately connected with it ; (6) tubes, sometimes 
lined with a single layer of flattened cells, sometimes with twt» 
or more layers, the cells of the innermost layer being flattened ; 
and (r) large collections of columns or tubes, closely packed and 
separated only by narrow fibrous septa. Many of the spaces 
are filled with a hyaline substance. 

Specimen VIII (Univ. Coll. Museum, Xo. 1497). — A lobulated 
tumour, 8 cm. in its longest diameter, removed from the parotid 
region. The tumour is invested with a fibrous capsule which at 
one part has been ruptured during its removal. The cut surface 
of the tumour presents opaque yellow areas separated by smaller 
areas of a grey, semi-translucent appearance. 

Microffcopic structure.^The stroma consists of an irregular 
mixture of fibrous tissue and myxomatous tissue, which has 
undergone a hyaline transformation. The essential cell-elements 
of the tumour are very abundant, and in many parts are arranged 
in large collections in which no clear indications of columns or 
tubes can be recognised. From these large collections a direct 
continuity can be traced with irregular columns and threads of 
cells having a plexiform arrangement in the stroma. A transi- 
tion can also be traced from solid cell-masses into tubes, which 
in some parts produce a distinctly cjivernous structure. 

Specimrn IX (Univ. Coll. Museum, No. 1510). — A small oval 



ENDOTHELIOMATA OF THE 8ALIVABY GLANDS. 335 

tumour, which was removed from the hard palate, together with 
the portion of mucous membrane beneath which it lay loosely 
encapsuled. The substance of the tumour is firm, almost homo- 
geneous, and traversed by irregular clefts. The tumour was 
removed by Mr. Heath from a woman aged 48 ; 'there had been 
a small lump in the hard palate since childhood. During two 
years the tumour had been increasing in size ; it was not con- 
nected with the bone, and was easily enucleated. 

Microscopic structure, — The stroma is represented by a hyaline 
substance in which very few connective-tissue cells are present. 
The hyaline substance is arranged in narrow irregular trabeculsB 
or larger rounded masses, in which a faint concentric marking 
is sometimes seen. The irregular spaces between the trabecute 
of the stroma are filled with spheroidal cells ; in some parts 
these cells are arranged in several layers around a distinct 
lumen ; in other parts they form solid and irregular columns. 
By the close apposition of such tubes or solid columns, large 
areas composed almost entirely of cells result, the stroma being 
represented only by narrow hyaline trabeculae. 

Specimen X (Univ. Coll. Museum, No. 1500 b). — Part of a 
recurrent tumour of the right parotid region. The primary 
tumour slowly attained a large size after twenty years' growth, 
and was removed by Mr. Heath when the patient, a woman, was 
52 years of age. Several subsequent operations were performed 
for recurrent growths, the tumour preserved in the specimen 
being removed seven years after the first operation. 

Microscopic structure. — The stroma is scanty and hyaline, and 
in most parts is intersected by irregular columns and strands 
of small cells, producing a striking plexiform arrangement. In 
some parts the cells have proliferated to such a degree as 
entirely to destroy the plexiform arrangement, thus producing 
uniformly cellular areas of sarcomatous appearance. 

From a general consideration of these histological descriptions 
it is evident that each tumour consists of a stroma, in which lie 
what we have spoken of as the essential cell-elements. The 
character of the stroma is of secondary importance in deter- 
mining the nature of the tumours, but it may conveniently be 
considered in the first place. We find that the stroma most 
commonly agrees in character with what is usually regarded as 
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myxomatous tissue. It consists of a delicate tissue, which in 
hardened specimens presents the appearance of a network of 
very delicate fibrillaB, the interstices of which are filled with 
mucin, whilst the cell-elements are scanty, small, and irregularly 
branched. Mixed with the myxomatous tissue is always seen a 
varying amount of ordinary fibrous tissue which may be very 
cellular. A modification in the appearance of the stroma is 
due to hyaline degeneration of the fibrous tissue, the change 
being either diffuse, or so disposed as to produce definite rounded 
hyaline nodules. In some parts in which the stroma is com- 
pletely hyaline the cells are distinctly encapsuled, and thus an 
appearance like that of hyaline cartilage is produced. Whether 
or not this form of stroma is actually cartilaginous we feel 
uncertain, and have not felt qualified to apply such chemical 
tests as might afford a solution of the question. 

Intimately connected with the stroma are seen the essential 
cell-elements of the tumour. The cells themselves are usually 
small, and spheroidal or polyhedral, and do not present fea- 
tures which in themselves would indicate whether they are of 
epithelial or connective-tissue origin — an important question, 
which must be answered rather by a consideration of the rela- 
tions of the cells to the stroma, than of the individual characters 
of the cells themselves. A feature common to all the tumours 
is that the cells are arranged in comparatively slender strands, 
some of the finest of which form threads not more than two cells 
thick. The larger columns appear on transverse -section as 
rounded cell-masses. Many of the strands, instead of forming 
a solid column, contain a lumen, which in longitudinal section 
appears as a solid tube and in transverse section as a circular 
space surrounded by one or more layers of cells, and regarded 
by those pathologists who believe that these tumours are glan- 
dular as an acinus. In many cases the cells forming the layer 
next the lumen are flattened and endothelium-like, whilst out- 
side this layer the cells have the usual spheroidal or polyhedral 
form. The contents of the spaces, when present, appear as a 
finely granular, or hyaline, probably coagulated material. In 
more than one specimen the arrangement of comparatively 
large spaces in close apposition produces a cavernous structure 
suggestive of that of an angioma. 

In some cell-columns the central lumen appears only to be 
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present at intervals, the column being in parts tubular and in 
parts solid. The cell-threads frequently branch off from a 
larger column, and by the junction of neighbouring threads a 
distinct plexiform arrangement is often produced. 

A common appearance in parts of all the specimens is the 
arrangement of cell-threads and columns in close proximity one 
to another, with only a slender strand of conneetive tissue with 
small nuclei passing between them ; such an arrangement pro- 
duces when only slightly magnified an appearance like a solid 
mass of cells. Less commonly the plexiform arrangement can 
be traced into a uniformly cellular area in which the arrange- 
ment of the cells in threads or columns is lost. 

In only one specimen, a tumour of the submaxillary region, 
have we met with any tendency to the formation of concentric 
nest-like bodies in the cell-columns. 

In observing the actual relation of the cell-masses and columns 
to the stroma, it is noticed that in some parts the line of contact 
between the two is even and well defined, but only exceptionally 
do the cells shrink away from the stroma in the process of 
hardening. In most parts, however, the line of contact between 
the cell-masses and the stroma is uneven and ill-defined, and it 
may sometimes be difficult to decide whether certain cells 
belong to the periphery of the cell-mass or to the stroma. This 
relation is, we think, sufficiently clearly marked to indicate 
the connective-tissue origin of the essential cells. 

Having arrived at this conclusion, an interesting question, but 
one of secondary importance, arises. Do the tumour-cells 
originate in ordinary connective-tissue cells, or in some special- 
ised form of the latter, such as endothelium ? We agree with 
those pathologists who regard the tumours under consideration 
as endotheliomata. Our reasons for this conclusion are that the 
cells are arranged in definite strands, in parts often tubular, and 
in their general arrangement imitate an embryonic vascular for- 
mation, which may be regarded as the type upon which the 
structure of the tumour is based. We have not succeeded in 
tracing any connection between the cell-strands and normally 
formed vessels, nor should we expect to trace such a connection 
if the tumour preserves throughout its embryonic type. 

The supposition appears to us justifiable that, inasmuch as 
normal endothelium bears close resemblances to normal epithe- 
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Hum, so pathologically the same resemblance would be main- 
tained. In many respects there is no doubt that the essential 
cell-elements of these tumours bear a close resemblance to 
epithelial cells in their arrangement; thus they form well- 
defined masses and columns embedded in a connective-tissue 
stroma and spreading into the latter in the form of delicate 
branching threads. Therefore, judging by analogy only, it 
seems to us that the characters of the cell-elements indicate 
an origin in some form of surface cell rather than in ordinary 
undifferentiated connective-tissue cells — as, for instance, in the 
endothelial cells of blood-vessels or lymphatics. We cannot 
bring forward any histological evidence to show whether the 
cells originate in the endothelium of lymphatics or of blood- 
vessels. 

We may here incidentally remark that on histological grounds 
alone the question of these tumours being typical adenomata can 
scarcely be seriously discussed, for the structure is so essentially 
atypical that, if of epithelial origin, it could only be carci- 
nomatous. We realise that the substitution of the connective- 
tissue theory for the glandular theory of these salivar^^-gland 
tumours raises a difficulty. On the glandular theory it is easy 
to explain their occurrence in the immediate vicinity of the 
salivary glands, and the tumours of like structure in the palate 
may be included in this remark. If, however, the tumours are 
not glandular, some satisfactory explanation is required of their 
very . definite and limited distribution. We cannot offer any 
clear solution of this question, but, suspecting that the tumours 
have some definite anatomical origin, we venture to draw 
attention to the following considerations : 

There is in the neck a well-known anatomical structure, the so- 
called carotid gland or carotid nodule, and it is of interest to note 
that the nature of this body has been subject to a discussion 
similar to that which has arisen in connection with the salivary- 
gland tumours. Is it of glandular origin or of vascular origin ? 
Following Luschka, the carotid nodule has usually been regarded 
as a glandular structure, and to owe its development to the 
epithelium of abranchial arch. Later investigations, especially 
those of Katschenko and Marchand, have shown that the 
" gland " is developed independently of the branchial epithelium, 
and that its cell-masses are directly connected Avith the carotid 



'. '^r^' .'j -N ( • J \'^'\\ I ! ! 






1 • I.I.'' 



-. l;i:....i.' .1 .:. 



■.,'••■.,♦. ^ I > 

' •? *; I . . ( 1 ' 
» 1.. . I "• . • . 






■» .'■ II. U.I arN V 






»• '... < - 1 ■ ■.i.iiu •: » ' t I '• ~ .i '. • .\.!' •. -ji. '1 uv *■« " .: ■ . 

Ill' u- 1. '• -. " 1 ri v<*rv <« i'U\ -:.i ■< i. "-••,' M.wl*.r . i< ,, », . 

!.« .. ■ • . ..»'!. '."^ .,] !'.;. ..(■• ■•'. T-r. 'il I.-- :<.-t, .n,.[ til. i-I. :- ; 

• • • '1 ■■! t*'.? I'-N':.' UKit. JL-i -^tl .Ml I. 

I • '"i-*- ;..'!"r- .'! • !.. ,"j-' 'i-j r'-. .»5i. '' . * ' i:ii'»\ii i • 1' .fo 

» ■ •• mil*'*' •• witi'Mi .iT.t:...j.i 1 i'.'i l .'.v.v. I- tt .ii> .-!• -i 



Mr. 1. , . r. I.; -.nT.i 



Trans.Palh.Soc.Vol.LIV. PI. Iff. 




r^ 






''^■K 



}%■ 



f %v 






Ii:h.ATi5l V L A funlre, Inrr.j 






tt. ..1 «.t I- •• -. ♦.. .: 

. . ...I r.:A ... . ^ . 



Hi -I' 

..1 • 



•': 'h 'i'ii" ♦' . ' 



. .'• .-» 1 1. ••. :.:. !•. t. : :. I t-..- •.].. 



■ .:;• . ' !'. '•••1 lili»'' ii. 'l'" ; ij u- < • J-- :«." - 



^'l.'^ .' . : . . -.n-o 



Trans.Path.Soc.Vol.UV. Pl.IH. 




Ftjr.a. 













Fig. 5. 



IS 



'• 






\ , }%- 

f V V ^ 










-■^i:r. j;r.:-t v r AJuilcr L!i|- 



\ I 



SPECIMENS OF ENDOTHELIOMA. 339 

artery. There are on record a few cases of tumour-formation 
in the carotid gland. Ssinjuschin, writing in 1901, found 
seven cases in literature. In Marchand^s case (' Internationale 
• Beitrage zur wissenschaftlichen Medicin/ 1891, Bd. i, p. 537) 
the tumour, as large as a hen's egg, was removed from a woman 
aged 32, and was subjected to a most careful examination. 
Although at the commencement of his investigation Marchand 
had decided in favour of the epithelial nature of the growth, he 
subsequently abandoned this view and definitely decided that 
the tumour was of connective-tissue origin. Marchand intention- 
ally avoids giving the growth a definite name, but he evidently 
inclines to the view that it originates in the vascular structure 
of the carotid nodule. That the tumour actually grew from the 
latter seems quite certain, and from the figures and description 
of the structure of the tumour its close resemblance to that of 
the salivary-gland tumours is very striking. 

From this it is evident that there is in the neck at least one 
recognised anatomical structure capable of giving rise to 
tumours apparently identical in structure with those under con- 
sideration ; and we venture to suggest that there may be in other 
parts of* tlie distribution of the carotid arteries similar but 
hitherto unrecognised vascular formations, from which the 
tumours in question arise. 

Although no obvious resemblance exists between a salivary- 
gland tumour and a nsevus, yet, if the former is an endothelioma, 
the two are not pathologically widely separated. The endothe- 
lioma may be regarded as an atypical or embryonic vascular 
growth, and the angioma as a typical vascular growth ; and it is 
of interest that all forms of angioma are particularly common in 
the area of distribution of the carotid vessels. 

April 29th, 1902. 



43. Specimens of endothelioma. 

By C. G. Seligmann. 

On September 24th, 1901, a married woman, aged 31, was 
admitted into St. Thomas's Hospital under the care of Mr. Pitts, 
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to whom my thanks are dae for allowing me to record the case. 
She was childless, and her previous history was unimportant 
save that in October, 1900, Dr. Swaine, of Bristol, removed her 
left ovary, which had become cystic. About the beginning o£ 
August, 1901, the patient's clothes felt tight across the abdomen, 
and three weeks later she noticed a swelling of the right side, 
which was and always had been painless. Per vaginam the 
uterus was displaced backwards and to the left by a tumour the 
size of a cocoa-nut. This was considered to be a multilocular 
cyst of the right ovary. 

On opening the abdomen Mr. Pitts found a mass the size of a 
cocoa-nut in the mesentery near its lower attachment, and 
separating its layers. The mesentery was incised, and a large 
amount of soft vascular growth was enucleated. This, though 
fairly firm in parts, appeared not unlike placental tissue. The 
vascular supply of the growth appeared to come from the 
mesenteric vessels, which were considerably dilated. Another 
tumour of the same nature, about the size of two fists, was 
present in the mesentery higher up, enlarging the triangular 
space at the attachment of the bowel, and partially surrounding 
but not invading the latter. Xo enlarged glands were to be 
seen or felt, nor were there any signs of invasion or inflammation 
of the peritoneal surface of the mesentery. The ragged cavities 
left by enucleation of the growths were obliterated by sutures. 

The patient did well after the operation, and complained of 
no symptoms until early in January, when a mass which rapidly 
increased in size was detected in the abdomen, lying beneath 
but not adherent to the scar of the operation wound. This 
caused repeated attacks of severe pain, but no obstruction ; per 
vafjhiam the mobility of the uterus, which lay backwards and 
to the left, was greatly impaired. In the left fornix and 
Douglas's pouch a hard craggy mass could be felt which appeared 
to be continuous with the abdominal tumour. The lower part of 
the uterus was distinct from this mass, but above and to the 
right it was closely connected with it, so that any movement 
imparted to the one was transmitted to the other. The left side 
of the pelvis was free ; on the right side, and slightly bulging 
into the vagina, there was a hard mass connected with that in 
the abdomen. 

The patient left London and was attended until her death, on 
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February 17th, by Captain E. P. Hewitt, R.A.M.C., who has 
kindly supplied the following information. The mass increased 
greatly in size, but never became adherent to the abdominal 
wall ; acute obstruction did not occur, and no blood or pus was 
passed per anum or vaginam, nor was there any trouble in 
micturition. There was a small amount of free fluid in the 
abdomen, and four days before death oedema of the left leg 
appeared. During the last week of life there was constant 
vomiting, and large quantities of bile were brought up ; the 
patient also had several attacks of heart failure and severe pain 
in the preecordial region. As far as could be ascertained 
clinically, the liver and lungs were free from growth. No post- 
mortem was allowed. 

Microscopical examinatimi, — Under a low power the greater 
part of the tumour appears to be made up of irregular columns 
and groups of cells, between which there is a small amount of loose 
connective tissue. Here and there are spaces bounded b^ more 
or less rounded cells, which appear to be of the same nature as 
those constituting the mass of the tumour. Into these spaces, 
which contain the remains of a granular coagulum, a few simple 
papillary processes project, suggesting that the fluid which filled 
their cavity during life was not under any great tension. 

With a higher power the cells bounding the spaces are seen 
to be more or less spheroidal, and for the most part to form a 
layer one or t>^o cells thick. In places, however, these cells 
extend more deeply into the underlying stroma, and direct 
continuity can in many places be traced between the cells 
forming the walls of the cavities and the colunjns of cells which 
form the chief feature of the tumour. In many of the cavities, 
especially in the smaller ones, the border of the cells bounding 
the space appears cuticularised, and takes the stain more deeply 
than the other parts of the cytoplasm. 

There is no proper basement membrane in the usual sense of 
the term, though in places the connective-tissue cells form an 
incomplete bounding line beyond the cell-layer referred to. 

There are also a number of spaces lined with a single layer 
of flattened epithelium; these contain blood-corpuscles, and 
are hence easily differentiated from those already described, 
which are probably lymphatic in origin, the growths themselves 
representing the result of proliferation affecting subperitoneal 
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lymphatics near the root of the mesentery. There is nowhere 
any sign of inflammation or infiltration "with leucocytes. 

The other tumours are both from the palate. The first of 
these, an encapsuled growth about the size of a walnut, occurred 
in a man aged 56, who gave a history of six months' duration. 
In April, 1901, a dentist put a seton into a "pustule" on the 
inner side of the alveolus of the upper jaw, and extracted a 
tooth. The swelling, which had first been noticed in March, 
increased in size until October, when Mr. Glutton found an 
" elastic swelling extending over the hard palate, with a small 
ulcer towards the alveolus, which was not itself involved." The 
tumour was removed without sacrificing the hard palate or 
remaining teeth ; the ulcer on its surface did not extend into its 
substance, and appeared to have been caused by the dentist's 
seton. In April, 1902, there had been no recurrence. 

The main part of the tumour consists of masses of more or 
less spheroidal cells supported by a varying amount of inter- 
cellular material which has undergone a hyaline change. In 
places it is clear that this change has affected the original 
fibrous supporting tissue of the tumour ; in other parts various 
stages of degeneration of the spheroidal cells above alluded to 
can be traced into the completely degenerated areas, and it 
seems as if these were, at any rate in part, made up of tumour- 
cells which have become hyaline. Throughout the tumour — 
where the arrangement is not obscured by the ©normous growth 
of cells — are to be seen branching and anastomosing spaces 
almost certainly lymphatic in origin, which are lined with a 
varying number of layers of cells, which in places are in direct 
continuity with the groups of cells forming the main mass of the 
tumour. These lining cells, which tend to be spheroidal, are here 
and there markedly columnar ; indeed, practically all transitional 
forms between columnar and spheroidal cells can be observed. 
Active proliferation of the endothelium appears to be taking 
place, and in many sections karyokinetic figures can be seen. 

The remaining specimen, also removed by Mr. Glutton, whom 
I take this opportunity of thanking for allowing me to make 
use of his cases, occurred in the soft palate of a married woman 
aged 43. She had noticed the tumour for two years, during 
w^hich time it had been slowly growing. She suffered no 
inconvenience from it until shortly before operation, when its 
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surface ulcerated ; this she thought was due to its having been 
scratched by a hurriedly swallowed piece of crust. She was 
operated on in March, 1901. The growth was not obviously 
capsulated, and it is possible that outlying portions were left 
behind. Recurrence has taken place, and at the present time 
there are two small, flat, raised masses in the soft palate in the 
immediate neighbourhood of the scars left by the previous 
operation. 

The original tumour, which was extremely soft and gelatinous, 
had no definite capsule. Microscopically it consists of a loose 
fibrous stroma, in which there are embedded cellular masses 
which are in general roughly cylindrical. The cells them- 
selves are spheroidal, with well-stained nuclei. Most of the 
cellular masses are not solid, but contain a central lumen with a 
well-marked basement membrane, internal to which there is a 
rough network of coagulated proteid. Since none of these 
spaces contain corpuscles or anjiihing suggesting blood-clot, 
they may be looked upon as lymphatic in origin, and the 
columns of cells as filling and distending connective- tissue 
spaces. E]verywliere in the substance of the cell-masses there 
are many small areas of a faintly granular hyaline substance, 
formed by the degeneration of groups of cells which contrast 
sharply with those unaffected. A similar change has in places 
taken place in the supporting stroma to a slight extent, and 
where it has affected large groups of cells has given rise to 
coarsely reticulated, structureless tracts, scattered about which 
there are a few undegenerated cells and polymorphonuclear 
leucocytes. 

In conclusion, it would seem that both the palatal tumours 
result from the proliferation of lymphatic endothelium. In the 
first case it appeared as if the endothelium lining every connec- 
tive-tissue cleft took an active part in the process ; in the second, 
the process appeared more limited. Apnl 29fh, 1902. 

The history of both the cases of palatal tumour since the 
above was written seems to be worth recording. The first case 
presented a minute ulcer near the posterior margin of the hard 
palate. This was excised, as owing to the pressure of a plate it 
caused discomfort. Microscopical examination showed that the 
ulcer was the result of inflammation of a mucous follicle, perhaps 
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caused by the pressure of the plate. The second case was seen 
in July, when it was noted that one of the flattened raised 
masses had ulcerated. Both masses were freely removed, together 
with the intervening mucosa. Microscopically the tissue con- 
sists of compact irregular masses of cells of considerable size, 
separated from each other by a larger or smaller quantity of 
loose connective tissue. Some of these masses are roughly 
cylindrical, others are crescentic or irregular in outline, the 
appearance of the whole suggesting that they have exercised a 
considerable amount of mutual pressure. A thinning of the 
palatal epithelium, visible in places, and not due to direct exten- 
sion of the tumour-cells, may be attributed to the same cause. 
Each mass consists of more or less spheroidal cells with deeply 
staining nuclei, among which there are numerous non-cellular 
areas, for the most part circular or oval in outline and remark- 
ably regular in distribution, which appear to have been formed 
by the degeneration of groups of cells of which the tumour is 
composed. These areas are filled with a finely granular or 
fibrillated material, which in the smaller spaces is fairly dense, 
but in the larger "is irregularly vacuolated. In places the spaces 
produced by degeneration are less regular in outline, having 
in fact no very definite form, and suggesting at first sight 
an irregular series of channels which here and there have a 
branching or moniliform appearance. The inner edge of the 
cells bounding most of the spaces is sharply defined, but in some 
spots this appearance is absent, and it can then be clearly 
seen that the spaces have originated by degeneration directly 
from the cells of the tumour. At one spot a number of cells with 
well-defined nuclei lie in the centre of such a space surrounded 
by and fusing with the fibrillated material already referred to, 
which in turn is bounded by the sharply defined walls of cells 
surrounding the space. As in the original tumour, a large part 
of what at first sight appears to be stroma is composed of 
strands and irregular groups of more or less degenerate and 
vacuolated cells, which in many places are in direct continuity 
with the more irregular cell areas of the tumour. 

November, 1902. 
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44. A mixed tumour of (1) li]^, and (2) of the submaxillary 
gland, probably endothelial in origin. 

By Edred M. Corner and S. Geoffrey Scott. 

The tumour was removed from the upper lip of a student of 
St. Thomas's Hospital. He was twenty years of age, and had 
had the tumour as long as he could remember. It had in- 
creased in size but slowly, and had given rise to no pain. It 
was freely movable, and was easily removed from the mucous 
membrane of the lip under eucaine anaesthesia. Owing to its 
size and liability to injury he had desired its removal. The 
glands in each lip could be felt as shotty masses, but were not 
larger than usual. 

After removal the tumour was rounded and encapsulated, 
about 3 cm. in length and 2 cm. in diameter. Thin slices 
of it were cut shortly after the operation and placed in Ulann^s 
picro-corrosive fixative. Sections, 5 ii thick, were cut and 
mounted on albumenised slides, and then stained by various 
methods. Under a low power, Zeiss A A and 6 compensating 
ocular, the tumour was seen to be completely surrounded by a 
capsule, over one part of which a mucous gland is stretched, a 
few acini being embedded in the outer side of the capsule. The 
mass of the tumour is seen to consist of two main elements, a 
supporting tissue and a parenchyma. The supporting tissue 
consists of islands of cartilage, which gradually change into a 
fibrillar stroma having no distinctive arrangement. Where the 
supporting tissue is absent, a parenchyma is seen composed of 
dense masses of cells, studded with spaces of varying size and 
shape. 

Under a higher power, Zeiss D D and 6 compensating ocular, 
the cartilage is seen to be fibrillar — in fact, an aggregation of 
the fibrils which form the general reticulum. There are not 
many cells present in it. Their appearance resembles that of 
mucoid rather than that of fibrous tissue. The parenchyma 
consists of closely packed masses of cells which vary somewhat 
in size. In shape they may be round, polyhedral, or slightly 
fusiform. In many places they can be seen, under 2 mm. 
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apochromatic, to be joined to each other by protoplasmic 
bridges. From the angles of some of them fine processes start 
off, soon to become lost amongst the surrounding cells. The 
nuclei vary much in size, in some cases occupying a large part 
of the cell, and in others proportionately far less. No signs of 
degeneration can be seen, nor is there any evidence of active 
growth. 

In the parenchyma may also be seen spaces of various sizes 
and shapes, some of which contain a granular coagulum. At 
the edge and outer part of the section, however — that is, in the 
best fixed part, — a few of these spaces are seen to contain red 
blood-corpuscles in masses, whilst others contain these along 
with the above-mentioned coagulum, thereby suggesting that 
this coagulum is broken-down blood. Structurally the spaces 
are not separate tubes lying in the parenchyma, but seem to be 
canalisations of it. Some of them are lined by a flattened 
endothelium lying directly on the underlying cells of the 
parenchyma, and others are lined with cubical cells directly 
continuous with those of the general parenchyma. In others 
the lining is of a mixed type, consisting of flattened endothelium, 
the cells of the parenchyma flattened on their free surface, and 
finally cubical, columnar, or polyhedral cells, all lying directly 
on the parenchyma. 

This tumour was removed from the left parotid region of 
a man aged 39. The tumour had been getting larger slowly 
for eight years. It was excised on July 20th, shelling out 
easily, and the wound healed by first intention. We take this 
opportunity of thanking Mr. Glutton, under whose care the case 
was, and for whom we acted. 

The mass removed was about 4 cm. in length and 3 cm. in 
breadth. Thin slices were fixed in Lurker's fluid. Two sets 
of sections were examined : A, without any capsule ; and B, with 
the capsule along one corner. After embedding in paraffin, 
sections 5 fi in thickness were cut. Several staining methods 
were employed, and the best results were got from ha3matein 
and benzopurpurin. Under a low power, Zeiss A A with 6 
compensating ocular, the tumour, beneath the capsule, is seen to 
consist of a supporting tissue and parenchyma, which contains 
strands of curious amorphous material. In sections of the tissue 
B a few trabecuhi) of fibrous tissue are seen entering the 
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tumour from the capsule ; in those of A there are none. The 
parenchyma is arranged in large masses^ containing spaces of an 
alveolar appearance, many of which contain blood. A few 
finger-like processes of it are seen extending into the supporting 
tissue, as is so conmion in parotid tumours. 

When examined under a high power, Zeiss 6 compensating 
ocular and D D or 2 mm. apochromatic, the following structure 
is distinguished : — The supporting tissue is seen to consist of a 
loose feltwork of fine fibrils coated with a granular coagulum, 
probably the proteids of the lymph that bathed them. Lying in 
this network are sparsely scattered cells, in many places like 
cartilage cells, which stain faintly and give rise to the fibrils of 
the tissue. In one or two places these fibrils are aggregated 
together, giving ah appearance suggestive of an islet of cartilage. 
Except for these patches the tissue has the microscopic appear- 
ance of mucoid tissue. 

The parenchyma consists of masses of closely packed cell 
that tend to be oval in shape with oval nuclei. In favourable 
places protoplasmic bridges can be seen joining a cell to its 
neighbours. The amorphous strands mentioned above perment'* 
the parenchyma in every direction. They were first thought to 
be some peculiar form of connective tissue, but Dr. Gustav 
Mann, of Oxford, suggested that they were degenerated cells, 
and a careful examination confirmed this view; for whilst the 
cytoplasm of the healthy cells stains faintly with acid dyes, the 
strands stain deeply, and every degree of depth of staining can 
be followed as the cells undergo degeneration. The nuclei are 
the last to go, for sometimes they may be seen stained with 
heematoxylin in the midst of the masses of degenerate cells, and 
at others their outline may be distinguished stained faintly with 
the acid dye. Occasionally the outline of a whole cell, or even 
of several, can be seen in one strand. We have only seen one 
cell undergoing mitosis in our examination of the specimens. 
Several sections of the tissue B show cells in the capsule exactly 
like the parenchyma cells, an appearance reminding one of a 
cancer. 

The alveoli are simply spaces lying in the parenchyma mass, 
and frequently contain blood. They are not marked ofE in any 
way from the parenchyma. The cells which line them are 
generally long, flattened, endothelial cells, but often, just as 
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in the other tumours, the lining is not completely composed 
of these cells, their place being taken by ordinary parenchyma 
cells, some of which are flattened on their free surface and some 
not at all. The section of the tissue A was most fortunate, as 
the knife in cutting it went through a large blood-space, one side 
of which runs for several mm. along the edge of the section. In 
this place the variations of the lining cells may be studied, 
as they are here very well fixed. In many of these spaces the 
degeneration mentioned above has picked out cells just behind 
the lining cells. 

In some of the sections a very few alveoli were seen which were 
lined by cubical or columnar cells which rest on a basement 
membrane. They are very few and far between, and probably 
an epithelial element. They resemble closely the sections of a 
duct of a normal salivary gland, and in our opinion have no 
connection with the parenchyma of the tumour. 

From a prolonged study and careful consideration of the 
tumours above described, we believe them to have originated in 
the endothelium of blood-vessels, and will very briefly enumerate 
the chief points on which we base our contention : 

1. The structure of the walls of the spaces in the parenchyma, 
and the variations of their lining cells. 

2. The relations of these lining cells to those of the paren- 
chyma. 

3. The presence of blood in these spaces indicates their 
function, and forbids their being epithelial in origin. 

4. The absence of properly formed vessels in the parenchyma, 
of these tumours of long clinical history, and their extreme 
rarity in the supporting tissue. 

The literature on the mixed tumours of the parotid is large 
and involved, and we have made no attempt to unravel it for our 
specimen. That of tumours of the lip is small, and has been 
examined. Dr. Goodhart, in the ' Trans. Path. Soc.,' vol. xxviii, p. 
213, described with great care three tumours from the lips. The 
first was a cystic adenoma, and the second a fibroma. The third 
is extremely interesting, and is illustrated by the author's own 
sketch. It is a chondroma containing a lot of fibrous tissue, 
and "very little true gland tissue." Dr. Goodhart calls it a 
fibro-cellular tumour, and from his drawing and description there 
is good reason to believe that it was a tumour such as we have 
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described to-night. The clinical history may be briefly given as 
follows : — A man aged 36, giving a history of the presence of 
the tumour for three to four years, with slow increase of size. The 
tumour was ^ inch in diameter. It was not stated from which lip 
it was removed. Mr. Dunn, in the same 'Transactions,' vol. xlvi, 
p. 190, records the removal of a large tumour from the upper 
lip of a young man, and terms it a fibro-adenoma, though no 
account of its structure is given. Mr. Robinson, in the 'New 
York Medical Record,' 1886, vol, xxx, p. 304, describes a tumour 
removed from the upper lip of a man aged 36, which was 1 inch 
by ^ inch in size. The length of the clinical history was two 
years. The tumour is described as a " mixed tumour," but, as it 
was not feasible to consult the original ('Trans. American 
Dermatological Association,' Boston, 1886), no surmise can be 
made as to its origin. Similarly papers by Reverdin and Meyer ^ 
could not be consulted. Miiller, in his 'Veterinary Surgery,' 
says that swellings near the angle of the mouth are found in 
animals, and "resemble fibromata." In nearly all works the 
presence of mixed tumours of the lips is not stated. Examples 
of these are recorded as occurring in four cases. 

April 2m, 1902. 



45. Four examples of endothelioma. 

By H. D. RoLLESTON and Otto Grunbaum. 

As bearing on the subject of endothelioma, sections of four 
tumours are shown, three from the cheeks and one from the 
upper lip. Of these the first is a typical endothelioma free from 
cartilage. The second, although probably of much the same 
nature — namely, a perithelioma, — is also an excellent example 
of the group of tumours recently termed blastomata by C. Powell 
White,- meaning by this designation tumours composed of cells 

^ Beverdin published at Lille, and Meyer at Aachen, 1890. 
2 Erasmus Wilson, "Lectures on the Oeneral Pathology of Tumours," 
' Lancet,' February 15th, 1902. 
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originally all of one type or " indifferent/' eventually forming 
both epithelial and sarcomatous tissue. Such tumours have 
been called carcino-sarcoma, cylindroma carcinomatode, and 
adeno-sarcoma^ and are illustrated by certain tumours of the 
kidney arising in early life. 

Tumours 3 and 4 are endotheliomata resembling histologically 
parotid tumours ; one, however, was removed from the margin 
of the upper lip, and the other from the cheek. 



Case 1. Endothelioma of the cheek. 

Clinical abstract. — The tumour was removed from a woman 
aged 35, and had been noticed for three years ; it had gradually 
increased in size, and was tender on examination. The tumour 
was in the substance of the right cheek in the centre of the 
space bounded by the right labial commissure, the posterior 
margin of the ramus of the jaw, the lower border of the zygoma, 
and the lower border of the mandible. It was not attached to 
the skin or to the mucous membrane of the cheek. It was 
lobulated. It had no visible connection with the parotid gland. 

Microscopically it consists of tubules of varying complexity 
in a connective-tissue matrix which is undergoing hyaline 
degeneration. In cross-section some of the tubules are com- 
posed of two endothelial cells, and give the impression of being 
normal lymphatic capillaries; while others, although lined by a 
single layer of flat endothelial cells, are larger and dilated. It 
seems probable that this apparent dilatation may depend on 
proliferation of the lining endothelium in four directions only, and 
approximately in the same plane; while when this custom is 
lost by the cells and they multiply in six directions, tubes 
containing several layers of cells result. Coincident with this 
irregular multiplication the cells lose their characteristic flat- 
ness and assume a more or less columnar shape (metaplasia). 
Pari passu with this endothelial proliferation there is a degenera- 
tion of the . connective tissue, so that in parts it is un- 
recognisable. 

The alveolar spaces are lined by endothelial cells, and con- 
tain homogeneous non-staining material. These spaces probably 
arise in two ways: (1) from the accumulation of endothelial 
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cell secretion and degeneration; (2) by the endothelial cells 
growing around masses of connective tissue, cutting off their 
nutritive supply and causing complete disintegration and 
degeneration. 

This latter conclusion rests upon the fact that sections pre- 
pared with the acid-orcein elastic-tissue stain are seen to contain 
elastic tissue in the interior of some of the alveoli. It is well 
known that elastic tissue offers great resistance to degenerating 

Fio. 32. 




Showing the structiire of the tumour described in the text, and the 
deeply stained (acid-orcein) elastic tissue in certain of the spaces. 

influences, and it seems more reasonable to assume that the rest 
of the connective tissue has degenerated in these spaces than to 
believe that the elastic tissue has been formed in them. 



Case 2. Perithelioma of the cheek. 

Clinical abstract. — A man aged 24 had had a growth on the 
right cheek behind and below the labial commissure for several 
years ; recently it had grown more rapidly, and on that account 
he sought surgical treatment. 

Microscopically the tumour is composed of a fibro-vascular 
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peripheral part which may be regarded as a capsule, and of a 
softer part which is of a villous structure. 

Mauy of the blood-vessels in the fibrous part are surrounded 
by a small-celled infiltration/ apparently inflammatory, but the 
small cells surrounding one of the large vessels resemble endo- 
thelial cells in that they are elongated, possess oval nuclei, and 
have their long axes radial to the vessel (perithelioma). It is 
tempting to assume that this is the starting-point of the growth. 



Fio. 33. 







Showing a blood-vessel surrounded by spindle-cells. 



but no definite continuity can be established between this vessel 
and the rest of the growth. 

The villous part of the tumour has a considerable resemblance 
to a villous or duct carcinoma, and is composed of two kinds of 
cells, presenting respectively the characters and properties of 
connective-tissue cells and of glandular epithelium. 

The connective-tissue cells are spindles of varying length and 
thickness, resembling in different sites elementary endothelium, 
ordinary connective-tissue cells, and spindle-celled sarcoma. 

It is difficult to draw a hard and fast line between the flat- 
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tened endothelial cells of lymphatic spaces and the sarcomatous 
cells, and also between oval spindle-cells and some of the 
epithelial cells ; it is true that the well-formed columnar cells 
possess an affiuity for the pyronin stain characteristic of 
epithelial cells, and appears 'very different from the sarcomatous 
cells, but transitional forms can be made out in parts of the 
sections. The columnar cells cover the papillary processes 
and in places appear to be two or three layers deep. As in 
villous carcinoma, so here the papillary arrangement gives rise 
to the impression of an alveolar formation. 

The columnar cells possess large oval nuclei placed approxi- 
mately in the centre of the cell, with multiple nucleoli, and 
present in places active mitosis. It is reasonable to think that 
the papillary arrangement has arisen as a result of the surface 
layer proliferating more rapidly than the underlying layers. 

The papillae are composed of a central core containing a 
lymphatic vessel surrounded by some nuinber of layers of sarco- 
matous-looking cells, and these in turn are covered by columnar 
epithelium. The spaces contain debris with a few altered white 
blood-corpuscles. 

The tumour is probably a perithelioma derived from the endo- 
thelium of perivascular spaces. Striking features are the 
transition from cells of a sarcomatous type to cells exactly 
resembling columnar epithelium, and the villous or papillo- 
matous arrangement. 

Case 3. Endothelioma of lip. 

This tumour was removed from the margin of the upper lip 
of a man aged 34. He had noticed it for a year before he had it 
removed. 

Microscopically it consists of a matrix closely resembling 
hyaline cartilage, containing alveoli mostly filled with large 
cells. 

Spaces resembling lymphatic vessels run through this 
matrix, and are lined in some parts by flat endothelium and 
in others by columnar cells. These columnar cells appear to be 
altered endothelial elements, since it is possible to trace the 
transition from the flattened to the columnar form. 

The individual cells forming masses in the lumina have lost, 
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through compression^ their columnar form, and have assumed 
that most fitting to their environment. 

The tumour is practically indistinguishable from an ordinary 
endothelioma of the parotid. • 

ra*€4. 

This tumour was removed from the cheek of a young woman. 
Microscopically it is similar to that just described. 

Ai>Til 29th, 1902. 



46. Cystic adenoma of the 'pancreas. 
By W. Watkins Pitchford. 

Alice P — , aged 29, single, a parlourmaid, was admitted to 
the General Hospital, Birmingham, August 2nd, 1899. She com- 
plained of a swelling in the abdomen, with pain in the bowels 
and lower part of the back. 

Family history, — Not particularly suggestive. One uncle 
(maternal) and one cousin (paternal) died of " consumption/' 

Previous hiatory, — Has had weak digestion for many years. 
This has been aggravated since the appearance of the abdominal 
swelling, and has been accompanied by more marked constipa- 
tion. 

Pi-esent illness, — First noticed an increase in size of abdomen 
about two years ago. The tumour has increased quite gradually, 
and has caused little inconvenience from its size till about five 
weeks ago. Her only complaints have been some increase in her 
dyspepsia, and pains in abdomen and back. 

Condition on admission. — A well-nourished, healthy-looking 
woman, with a prominent abdominal tumour. The tumour is 
mesially placed and lies for the most part in the hypogastric 
region, about one third only being in the epigastric area. The 
most prominent point is two inches below the umbilicus, and 
appears as two rounded eminences, placed side by side, and 
separated by a median furrow. The general contour of the 
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tumour is ovoid, the narrow end being upward ; its size is about 
that of a cocoa-nut. The mass is freely movable upwards and to 
the right, less so to the left and downwards. The edge of the 
hand can be inserted under the margin of the tumour all round, 
except below and to the right. The umbilicus is not obliterated. 
The abdominal walls slope downwards sharply from the summit 
of the tumour on either side. During inspiration the tumour 
does not descend, but the abdominal walls swell out and produce 
the appearance of diminished prominence in the growth. The 
tumour feels firm and largely nodular; the elasticity of the 
nodules varies. On the upper part of the right-hand side is a 
firm elastic nodule, freely movable on the main mass. The 
tumour is dull to percussion all over; it is surrounded on all 
sides by a band of resonance. Some enlarged veins are apparent 
in either groin. 

Vaginal examination, — ^An elastic mass in the anterior fornix 
can be felt to be continuous with the abdominal tumour. 

Heart and lungs, — AflEord normal physical signs. 

Urine. — Normal. 

Character of pain. — The pain complained of in the abdomen 
shoots down into both legs; it is constant and of an aching 
character; it is worse after much standing or walking; it is 
relieved but not removed in the recumbent position ; it is more 
marked when the patient lies on her back than when she lies on 
her side. 

Operation, — Saturday, August 5th, 1899. Ether was ad- 
ministered. Dr. Thomas Wilson operated in the presence of Dr. 
Malius. The operation lasted one hour and three quarters 
(10.15 to 12). Median incision from near the pubes to f inch 
above the umbilicus (the patient being in the Trendelenburg 
position). The uterus and both sets of appendages were found 
to be quite normal. The great omentum was found to be 
stretched out over the tumour, being lightly adherent to its more 
prominent parts, and passing freely over the sulci between the 
rounded projections. The transverse colon was found to be dis- 
placed downwards below the tumour, and to cross the abdomen 
near the pubes. The growth projected through that part of the 
great omentum which lies between the stomach and the trans- 
verse colon. The omental covering, which was much atrophied, 
was torn through and detached from the tumour. An attempt 
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was then made to make the mass present throagh the abdominal 
wound; although movable in a horizontal plane, it could not, 
however, be raised at all from the posterior abdominal wall. A 
second peritoneal investment — the parietal peritoneum of the 
lesser sac — was now stripped off, and the tumour was shelled out 
of its bed with comparative ease. The sides of the growth were 
found to be bound back to the posterior abdominal wall by con- 
nective tissue, which was in places thickened and fleshy-looking ; 
clamps and ligatures were applied to these fleshy-looking bands 
before they were divided. One or two large veins required 
special care in securing. The cavity which the tumour had 
occupied showed a rough posterior surface, in which no definite 
structures could be discerned ; its boundaries beyond the cut 
edges of the connective tissue and peritoneal investments were 
seen to be the stomach above and the transverse mesocolon 
below. The cavity remained singularly dry. The aperture in 
the great omentum was closed by a line of catgut sutures, and 
the wound in the abdominal wall by three tiers of interrupted 
stitches, catgut for the peritoneum and muscular layers and silk- 
worm gut for the skin. No drainage was used. Marked 
inhibition of the heart's action was reported by the anaesthetist 
during traction on the tumour, and the patient left the table 
with signs of considerable shock. 

A rapid and satisfactory recovery was made ; the superficial 
sutures were removed on the tenth day, and the patient left 
for a convalescent home sixteen days after the operation. In 
January of this year Dr. Thomas Wilson reported the patient to 
be in good health. 

The entire growth weighed 2 lbs. 2-^ oz. Its greatest 
diameter was placed transversely in the body, and measured 
17 c.mm. ; its vertical measured 8*5 c.mm. The tumour, which 
is of the nature of a multilocular cyst, has a common wall 
of tough connective tissue, the thickness of which varies from 
2 mm. to 6 mm. Attached by a short and slender pedicle to 
the upper part of the anterior aspect is a group of three or 
four small cysts adherent to one another, and having evidently 
arisen by a process similar to that by which the main mass 
was formed. The tissue of the wall of the main growth is con- 
tinuous throughout the whole mass with the secondary cysts 
in the interior, and it is evident that the growth has originated 
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by the cystic distension of spaces scattered throughout some 
more or less homogeneous tissue. In the thickness of the main 
wall are to be seen numerous cystic spaces, showing the greatest 
variations in size, but differing in no essential from the large 
cysts which compose the bulk of the tumour ; in fact, as before 
stated, both the intra-mural and the large cysts of the interior 
have all originated in a common matrix. The large cystic spaces 
vary greatly in size, the largest having a diameter of about 
5 c.mm. ; adjacent spaces have their dividing walls in common, 
and this common wall is bulged by the largest cyst into the 
cavity of its smaller neighbour. It will be seen that in this way 
the cystic cavities are of an irregular shape, and have for the 
most part that of a hollow concavo-convex lens. 

All the cystic spaces, the cavities of which were opened shortly 
after the growth left the body, were fully distended with liquid. 
Into a large cavity at the lower part of the tumour a considerable 
haBmorrhage had taken place at some previous though not very 
remote time. 

The liquid from the cyst spaces had the following characters : — 
It was inodorous, transparent, of an olive-brown colour, and 
with a specific gravity of 1020. The reaction was markedly 
alkaline; a few crystals of cholesterin were deposited upon 
standing. Tests for amylolytic, fat-splitting, and tryptic pro- 
perties all proved negative. The power to emulsify olive oil was 
not more marked than in any other solution of proteids in an 
alkaline medium. The liquid did not coagulate either spon- 
taneously or upon the addition of a little blood-clot. 

After neutralisation, heat-coagulation produced a precipitate 
amounting to from one third to one half the bulk of the sample. 
The proteids present were serum albumen, serum globulin, 
small quantities of alkali albuminate, and traces of proteoses 
and peptones. Nucleo-albumen was present, but neither mucin 
nor pseudo-mucin could be detected. 

Microscopic anatomy. — The main tissue of the cyst walls con- 
sists of bundles of fibrous tissue packed in varying degrees of 
closeness. In the fibrous tissue are foci of more actively growing 
connective tissue. In some places these young connective-tissue 
cells appear grouped in heaps below the lining epithelium ; in 
this way are formed low eminences, projecting into the cavity 
of the cyst. 
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The slender pedicle by which the smaller mass of cysts 
was attached to the main body of the tumour, proved on section 
to consist of two or three bands of plain muscle-fibre, sur- 
rounded by a material somewhat resembling Wharton^s jelly in 
structure, and loosely wrapped in connective tissue. Plain 
muscle-fibre is also found in the bands of connective tissue which 
tied back the tumour to the posterior abdominal wall. The cystic 
spaces are lined with a single layer of short columnar cells, 
having well-marked nuclei placed near their basal ends. This 
epithelial lining is very readily detached, and is found wanting 
over wide areas in the larger cavities. Some sections show 
certain of these lining epithelial cells projecting beyond the 
general level towards the cavity of the cyst. In the connective 
tissue there occur clusters of cells of polyhedral form, and 
furnished with a spherical, deeply stained nucleus. A moderate 
number of lymphocytes also occurs in the tissue first named. 

In two of the sections typical gland tissue has been en- 
countered. In one this appears as the cross-section of a tubular 
structure lined with columnar epithelium and having no lumen. 
In the other a distinct lobulus is seen in the gland-loculi, of 
which the cells are of a polyhedral form, with clear cell body. 

Remarks. — This multilocular cystic tumour developed behind 
the peritoneal covering of the posterior wall of the lesser peri- 
toneal sac. There can, I think, be little doubt that it is derived 
from the pancreas being probably developed, very early in life, 
in some outlying fragment or accessory portion of the gland. If 
this theory be correct it is interesting to note that pancreatic 
properties were entirely absent from the cyst contents. 

The simplicity of construction and the absence from the 
tumour of cartilage, bone, striped muscle, or skin organs, 
preclude, I think, the suggestions of teratoma and included 
foetus. More suggestive of a pancreatic origin than mere 
anatomical position are, however, the characters of the traces of 
glandular tissue found in the specimen. 

With respect to the peculiar cells in the connective tissue, 
it was at first a temptation to look upon them as . representing 
the cell-islands of Langerhans. Mr. Shattock, to whom I 
referred the question, and to whom I am much indebted for 
looking through my sections and giving me many valuable 
hints, is inclined to regard them as plasma-cells (TJnna). He 
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has also drawn my attention to a paper in the ' American Journal 
of the Medical Sciences ' (vol. cxx, 1900, p. 184) by R. H. Fitz 
(Boston). The title of Fitz's communication is " Multilocular 
Cystoma of Pancreas/' and a similar case is therein described, 
and references given to further examples previously recorded. 



47. Polio-eiicephalitis inferior. 

By Frederick E. Batten. 

[With Plate IV.] 

A GIRL aged 5 years had measles and whooping-cough in 
April, 1902. From these affections she recovered and went to 
the country for a month, and returned in good health at the end 
of August. 

She went to school at the beginning of September, but was 
taken ill on September 4th, and was feverish and languid. 
She was kept in bed, but was still feverish on the 5th, and on 
the morning of the 6th she suddenly developed right facial palsy, 
and vomited continuously. On the following morning she was 
admitted to the Children's Hospital, Great Ormond Street. She 
was quite conscious and rational, could talk and answer 
questions, and could perform all movements of her limbs. She 
protruded the tongue straight. There was complete paralysis 
of the right side of the face. There was no affection of the 
ocular muscles ; the pupils were equal, reacted well to light, and 
there was no optic neuritis. The palate did not move well on 
the right side, and there was evident difficulty in swallowing 
the saliva. There was a history of old ear disease, but the mem- 
brana tympani was normal ; there was no deafness, and no 
tenderness about the mastoids. There was no evidence of 
affection of the fifth nerve, 'i'here was no rigidity of the neck. 
There was no rigidity of the limbs. The knee-jerks were 
active, and equal on the two sides. The plantar reflexes were 
variable, sometimes giving extensor and sometimes flexor re- 
sponses. The temperature was 102° F., the pulse 100 and 
irregular. The child was seen by my colleague, Mr. Kellock, 
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who considered it possible that the condition might be due to 
a subdural abscess in connection with disease of the petrous 
portion of the temporal bone. The skull was therefore opened 
above the mastoid and the petrous portion of the temporal 
bone explored, but nothing abnormal was discovered. The 
dura mater was not opened. The wound was closed. The 
child was somewhat restless after the operation. On the 
following day the child's condition was not materially altered, 
except that she was rather more drowsy and mucus was 
collecting in the larger bronchial tubes. She died on the 
following day of respiratory failure. 

At the autopsy the skull, membranes, and brain appeared to be 
normal. There was no flattening of the convolution, and no 
evidence of any affection of the seventh or ninth cranial nerves 
on their emergence from the brain. The petrpus portion of the 
temporal bone was normal, and there was no disease of the 
middle ear. There was no disease or thrombosis of any of the 
larger vessels. An incision was made separating the pons and 
medulla, and in the region of the seventh nucleus on the right 
side a deep red patch of congestion was seen. The brain, 
medulla, and spinal cord were hardened in formalin. No disease 
was found in the thorax or abdominal organs. 

Microscopical examination, — Sections from various portions of 
the nervous system were examined by the Marchi, Weigert-Pal, 
Nissl, and van Giesson methods. So far as the Marchi and 
Weigert-Pal methods were concerned the results were negative. 
The cortex and substance of the cerebral hemispheres and the 
cerebellum appeared normal. Sections through the upper portion 
of the pons showed considerable perivascular exudation in the 
immediate neighbourhood of the vessels, but the nervous tissue 
appeared normal, and there was no extravasation of blood. 
Sections of the medulla at the level of the sixth and seventh 
nuclei showed considerable engorgement of vessels and perivas- 
cular exudation. The region of the seventh nucleus on the right 
side was completely destroyed by the exudation of small round- 
cells and haemorrhage into the tissue (Plate IV, figs. 1 and 2). 
The nucleus of the seventh nerve on the left side appeared 
natural, as were also the nuclei of both sixth nerves. Although 
the changes were most marked in the region of the seventh 
nucleus on the right side, yet the process was by no means limited 



DESCRIPTION OF PLATE IV. 

Illustrating Dr. F. E. Batten's communication on "Polio- 
encephalitis inferior/' (Page 359.) 

Fig. 1. — A section of the normal medulla at the level of the sixth and seventh 
nuclei. 

Fig. 2. — Section of the medulla at the same level, showing exudation of 
round-cells and haemorrhage into the tissue of the nucleus of the seventh nerve. 
All the vessels in this region are extremely engorged. 




6th nucleus. 

Portion shown 
in the micro- 
scopic figure. 



Diagram showing the relative positions of the sixth and seventh 
nuclei on each side ; the shaded area represents the portion shown in 
Fig. 2. 
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to this region, and other areas of extreme vascular engorge- 
ment and effusion of blood into the tissue were to be found. 

Stained by Nissl method, the majority of the cells of both 
the sixth and left seventh nuclei appeared normal. In section 
through the medulla at the upper end of the olive, a consider- 
able patch of congestion is to be seen situated in the region of 
the ninth and tenth nuclei on the right side ; and throughout the 
medulla, and in the grey matter of the upper portion of the 
spinal cord in the cervical region, there is considerable con- 
gestion and perivascular exudation. The lower cervical, dorsal, 
and lumbar portions of the spinal cord appear normal. 

Sections through the most affected areas were kindly examined 
for me by Dr. Poynton for the presence of micro-organisms, but 
with an entirely negative result. 

The most striking feature of the case is that a complete right 
facial paralysis should have been produced by a vascular lesion 
so localised that it failed to involve the nuclei in the immediate 
neighbourhood, i. e. the right sixth nucleus. 

The pathological condition above described was undoubtedly 
due to an acute vascular lesion exactly similar to that producing 
an acute anterior polio-myelitis or an acute polio-encephalitis 
superior. The question whether such a condition is due to a 
primary thrombrosis of the smaller vessels, or is secondary to 
the invasion of the tissues by some micro-organism, is one that 
has yet to be decided. No organism has been proved to be 
present in this affection, but it may be that its habitat has yet 
to be discovered. 

The case occurred in the month of September, 1902, during 
the summer of which year there were an unusual number of cases 
of acute anterior polio-myelitis. The summer was not a hot one ; 
in fact, the month of August was unusually cold, and during the 
same period the death-rate for zymotic disease was below the 
average. October 21st, 1902. 
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48. A case of vialignant endocarditis , in ivhich the gonococcus 
wa^ present in the blood and tissues. 

By Julia Cock. 

The patient was an unmarried woman aged 25^ and a 
sempstress. She was admitted to the Xew Hospital for Women, 
London, on October 28th, 1902, with a diagnosis of enteric fever. 
The history of her illness obtained was that on October 24th 
patient was quite well, and was in the City seeing the illumina- 
tions. On the morning of Saturday, the 2oth, she had very 
severe headache, and stayed in bed. She was drowsy and slept 
all day on Saturday, on Saturday night, and very heavily 
throughout Sunday, the 26th. There was no vomiting, epistaxis, 
or diarrhoea. On Sunday evening she was seen by a doctor, 
who found the temperature 105° F. A powder was given, after 
which the bowels acted five times and the patient vomited. On 
Sunday night patient slept badly, was restless, and wandered in 
her talk. She did not sleep at all on Monday, the 27th, or on 
Monday night, and on Tuesday, the 28th, insisted on getting 
up. She was seen again by the doctor on Tuesday, who dia- 
gnosed enteric fever, and she was sent to the New Hospital. 

Her past history was that as a child she had measles, followed 
by inflammation of the lungs. At twelve years old she had a 
second severe attack of inflammation of the lungs. She has had 
several attacks of influenza. The date of the last cannot be 
obtained. Patient had been getting thinner for the last five 
years, and in May, 1902, her chest was examined by a doctor, 
who said the left lung was affected. She has had a cough for 
three months. She had recently suffered from shivering attacks. 

Family history, — Father living and well. Mother died, 
aged 36, of consumption of the bowels. Sister had acute 
rheumatism once. Step-sisters are subject to sore throat. 

Condition on admission, — Temperature 105'6°; pulse 108; 
respirations 30. The patient is profoundly ill. The skin of 
the trunk is hot and dry; the extremities are cold. On the 
cheeks is a wide-spread dusky flush, with pallor round the 
mouth, and marked cyanosis of the lips, which are dry. A 
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bruise-like staining is seen at the tip of the nose, looking as if 
the part had been struck. The eyes are bright, and the pupils 
dilated and equal. The patient wanders in her talk ; she 
expresses herself as quite well, and is anxious to get up. She 
fancies things are in the room, and tries to get out of bed. She 
does not sleep. The patient is thin, but not emaciated. 

Circulatory system. — The pulse is rapid and small (108), not 
dicrotic, regular, tension low. Arteries not thickened. No 
oedema. 

Heart. — No visible pulsation or thrill. No increase in the 
A.C.D. upwards or to the right. The maximum impulse is present 
in the fifth interspace just within the left nipple line. The first 
sound at the apex is replaced by a loud, harsh systolic murmur, 
conducted to the posterior axillary line. 

Di the pulmonary area the first sound is soft and the second 
sound accentuated. 

In the aortic area both sounds are distinct, and there are no 
murmurs. 

The heart's action is regular, and its pulsations are all repre- 
sented at the wrist. 

Respiratory system. — The chest-wall is thin and the thorax 
well formed. The note is everywhere resonant to percussion, 
and breath-sounds are vesicular. A few rhonchi are scattered 
over the chest. No cough or expectoration. 

The tongue is dry, red at the tip and edges, covered with a 
thick fur, and slightly tremulous. The bowels are confined. 

The abdom^i is slightly distended, and is somewhat difficult to 
examine. No pain or tenderness is present, no organs are felt, 
and the appendix and gall-bladder regions present nothing 
abnormal. No spots are present. 

Tlie urine has a sp. gr. of 1020, is dark in colour, scanty, con- 
tains a thick cloud of albumen, no casts, and no sugar ; urea 
2*4 per cent. 

Progress briefly as follows : 

October 30th. — Temperature varies between 103° and 104°, 
and is hardly influenced by the external application of cold. 
Patient is excitable and restless, and does not reply to questions. 
There is marked tremor of the hands, lips, and tongue. Sleep 
is not obtained. No rigors or sweating. No diarrhoea. The 
abdomen is less distended, but nothing abnormal can be detected 

25 
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on examination. Examination of the heart shows no involve- 
ment of fresh valves. The murmur at the apex is as before. 
Nothing abnormal is detected in the lungs, but a few frictions 
are heard along the left border of the sternum. 

Slst. — Patient has lost flesh, and the face is now livid and 
dusky. She mutters to herself and complains of headache. 
Tremor is very marked. Erythematous patches are present on 
the right elbow and forearm, and bluish petechias have appeared 
on both forearms, and on the first finger of both hands, near the 
nail and on the palmar aspect. Bruise-like discoloration of the 
skin is present on the left knee and on the dorsum of the left 
foot. Patient vomited twice. A formed stool was passed. The 
blood was tested for Widal's reaction with a negative result. 
Urine 1025; acid; much albumen present; no blood; no diazo 
reaction; numerous casts are present, chiefly hyaline. Tem- 
perature 103°— 104°. 

November 1st. — WidaFs reaction absent. A culture of the 
blood shows staphylococci. Patient is semi-stuporous, is passing 
evacuations under her, and there is difficulty in getting food 
taken. Percussion note impaired at the left apex in front to 
upper border of third rib. Breathing laboured ; alae nasi work- 
ing. Respirations 40 per minute. Pulse rapid, running, and 
uncountable at the wrist. Temperature 104'8°. Systolic bruit 
at apex distinct. No further alteration in the condition of the 
heart. Patient is rigid ; there is semi-convulsive tremor of the 
limbs on passive movement. The elbows, wrists, and knees are 
flexed, the ankles extended. Patient is quite unconscious, and 
mutters to herself. 

2nd. — Patient cannot swallow, and is fed by nasal tube. 
Rigidity and tremor continue. Head retracted. Impairment 
of note at both bases, and air-entry diminished. Widal's reac- 
tion not present. 

3rd. — Condition unchanged. Fresh petechial patches have 
appeared on right forearm. Temperature 103"6°. Ophthal- 
moscopic examination shows the fundus to be normal. 

4th. — Patient remained in the same condition until 6 p.m., 
when the rigidity and tremors became less marked. No further 
change detected in heart or lungs. The J:ongue is dry and black ; 
the lips are dry and show black petechial patches. 

5th. — At 7 a.m. Cheyne-Stokes breathing was present. The 
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left pupil was smaller than the right ; both reacted to light. The 
pulse failed slowly, and patient died at 4 p.m. Temperature at 
time of death, 101 "6° — this being the first reading below 102° 
since the patient came under observation. 

The treatment consisted in (a) attempts to reduce the tempera- 
ture by the external application of cold; [h] stimulation by 
alcohol, strychnine, and digitalin. The use of antistreptococcic 
serum was discussed, and negatived, as the blood culture did not 
show the presence of streptococci. 

The diagnosis made during life was of some virulent septic 
condition with malignant endocarditis. No source of sepsis was 
discovered, though it was carefully searched for. From the 
history obtained from the friends as to the patient's manner of 
life it was thought possible that the infection might prove to be 
gonorrhoeal in origin. 

Shortly after death an attempt was made through the chest- 
wall to obtain' blood from the ventricle with a sterilised syringe. 
Pericardial fluid was obtained which on examination proved to 
be sterile. 

The autopsy was made seventeen hours after death. Rigor 
mortis was present. Post-mortem staining is considerable, and 
the petechial spots present during life persist. 

Pleuras. — On opening the thorax a few delicate recent adhe- 
sions are seen at the apex of the right pleural cavity anteriorly. 
On the left side anteriorly there are tougher adhesions in the 
pleural cavity extending from the apex to the third rib. These 
are old. No effusion is present ; no haemorrhages are seen on the 
pleura, which appears healthy. 

Lungs, — The left lung is congested, the lower lobe intensely so, 
and this lobe contains at its inferior border one large recent 
infarct. No patch of pneumonia. The right lung is congested ; 
the base is nearly solid. No patch of pneumonia or area of 
infarction present. 

Pericardium, — Jn the pericardial cavity is about ^ij of blood- 
stained fluid and a small blood-clot, the clot and blood-staining 
being due probably to the puncture made in an attempt to obtain 
blood from the heart shortly after death. The serous surfaces 
are smooth and bright, and there is not the least trace of peri- 
carditis. No haemorrhages are present. 

Heart. — The heart is not enlarged. Over its surface, as seen 
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through the visceral layer of pericardium, are plentifully scattered 
irregtilar patches of hsemorrhage, Tarying' in size from a pin's 
head to a small bean. They are mo>t marked near the apex and 
on the anterior aspect, where they are thickly clustered. They 
vary in colour Ijetween dull crimson and purple. In addition are 
also seen numerous cream-coloured patches of irregular shape, 
and surrounded by a narrow purplish areola. These have the 
appearance of suppurating foci ; some are definitely raised above 
the surface, but the larger number are flush with it. The vessels 
are uimsually prominent, and deeply injected. 

Thf" right auricle and vent rich contain much chicken-fat clot. 
There is no injection of the endocardium^ no roughened patches, 
no granulations, aud the valves are healthy. 

The left ventricle is empty. The mitral valve is thickened, 
puckered, and shows evidence of old endocarditis. At the edge 
of the anterior cusp are lumpy, fungating masses of recent 
vegetations, much raised above the surface of the valve, and 
detached from it with great ease. At the base of the valve on 
the ventricular aspect are three large recent vegetations, injected 
and roughened. The largest is the size of a small bean, and all 
have a friable texture and a distinctly worm-eaten appearance, 
as of recent disintegration and destruction. Portions of these 
granulations are readily detached. In addition is an irregular 
area on the auricular surface near the base of the valve, measuring 
i inch by \ inch, which is roughened and disintegrated, and over 
which the endocardium is destroyed. The endocardium of the 
ventricle is injected, and the heart-wall shows a considerable 
number of small yellowish patches similar to those seen on the 
external surface. Similar yellowish points surrounded by an 
areola of injection are present in the substance of some of the 
columnae cameaj, and some of these are adherent to each other 
by fine inflammatory bands. In the substance of the heart-wall 
similar appearances are present, viz. softened yellowish patches 
of irregular outline, which appear to contain pus. The weight 
is 10 oz. 

Kidney ff weigh together 10 4 oz. They are soft, deeply injected, 
and bleed readily on section. The capsule strips, and is not 
thickened. Very numerous haemorrhages are seen scattered 
over the surface and in the substance of the cortex. They vary 
in size from a hemp-seed to a bean, and are irregular in outline. 



CASE OF MALIGNANT ENDOCARDITIS. 867 

In addition numerous yellowish patches are present, some as 
large as an almond, some much smaller. These are surrounded 
by a narrow scarlet areola, fading off into purple. These 
patches have the appearance of embolic abscesses. 

The bladder and ureters appear normal. 

The spleen weighs 7 J oz. It is enlarged, semi-diffluent, deeply 
congested, and contains numerous infarcts, some recent, some 
older and necrotic. 

The liver is normal in appearance ; weight, 52 oz. 

The gall-bladder and ducts are healthy, and contain no stone. 
No evidence of inflammatory processes is present. 

The peritoneum is healthy. No fluid is present. 

The retro-peritoneal glands are enlarged from pelvis to thorax, 
and somewhat softened. No haemorrhages are present. 

The stomach shows an oval patch of purplish discoloration on 
the anterior wall, towards the cardiac end of the lesser cui-vature. 
Near the centre of this patch is a greyish-yellow nodule the size 
of a small hemp-seed, raised above the surface. Similar nodular 
swellings are present throughout the whole intestinal tract as 
far as the anus, some situated on discoloured patches as in the 
stomach, some on apparently normal mucous membrane. They 
vary in size from a pin's head to a pea. Numerous similar 
nodules are present in the mesentery. None are ulcerated. 

The appendix is healthy. It is long, runs down into the 
pelvis, and is adherent to the right ovary. It contains one of the 
nodules mentioned as occurring in the intestine. 

T'he ovaries and tubes are much matted. Both sides are 
affected equally. The tubes are patent, their walls are thickened, 
and the cavities contain a small quantity of yellowish exudation. 
The fimbriated ends are thickened and adherent to ovaries and 
surrounding parts. 

The uterus is not enlarged. The endometrium is thickened 
and oedematous-looking. Small purplish patches are seen scat- 
tered over its surface, and the cavity contains a small quantity 
of muco-purulent material. 

The vagina and external parts show nothing noteworthy. 

Brain, — The dura-mater is normal. No clotting in the longi- 
tudinal sinuses. The pia-mater is much injected. No pus. 
Fluid is clear and not in excess. The cortical surface of the brain 
is deeply injected, and scattered over it are a number of super- 
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ficial yellowish areas of irregular shape, surrounded by a border 
of deep congestion. They vary in size from a large pin^s head 
to a lentil, and tend to arrange themselves in small groups of 
two or three. They are not raised above the surface. These 
patches are present only over the external and upper surface. 
The greater number are over the frontal lobe, a few over the 
parietal and occipital lobes. None are present over the temporo- 
sphenoidal lobe. The base is healthy, and after hardening 
nothing abnormal was detected in the substance of the brain. 
The ears are healthy. 

Fig. 34. 




The outer surface of the left hemisphere, showing the small suppurating foci 
described in the text. 



Bacteriology, 

The pericardial fluid withdrawn shortly after death was exa- 
mined bacteriologically, and was sterile. No growth appeared 
in any of the media inoculated from the fluid, and incubated 
aerobically and anaerobically. Cover-smear preparations made 
from centrifugalised deposit showed extremely few cells, and 
no micrococci or other organisms have been identified. The 
fluid was serous. 

The hlood withdrawn from the left ventricle seventeen hours 
after death in a sterilised syringe, gave the following results : 

In cover-smear preparations made direct from this blood a fair 
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number of micrococci are present. In a smear stained by 
Grram's method it is found that the micrococci are of two kinds, 
one staining and the other not retaining the Gramas stain. 
The latter appear as diplococci, in which occasionally a reni- 
form shape can be traced. Cultivations show Staphylococcus 
pyogenes aureus in pure culture. 

Both organisms have been identified also in the abscesses in 
the brain and kidney. 

The kidney shows extremely numerous septic foci, many 

Fio. 35. 




The contents of one of the small cerebral abscesses, showing leucocytes, 
and two forms of cocci — tetrads and diplococci (gonococcus;, — ^with 
clusters of Staphylococcus aureus. Preparation stained with methylene 
blue. X 840. 

necrotic, but some in earlier stages of inflammatory exudation. 
The general condition is one of the most intense septic nephritis. 

The nodules in the intestiiie, to which reference has been 
made, consist in inflammatory swelling of the normal lymphoid 
structures of the part. None of those examined had become 
necrotic. 

The septic foci in the brain are very superficial, confined to 
the cortex, and are unaccompanied by any deep-seated lesions. 
No degeneration of nerve tissue was found in the sections 
stained and examined for this purpose. 

This case seems worthy of record as being one of the earliest 
in this country in which an organism having the morphological 
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death occurring in ten days from the onset, and the patient 
showing profound nervous prostration within thirty-six hours of 
onset, which was very sudden. 

(6) The absence of rigors and of involvement of joints. 

I owe much in the investigation of this case to the kind help 
of Miss Chadwick, Miss Debenham, Dr. Mabel Jones, and Mr. 
G. L. Eastes. 
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Addendum to Dr, F. P. Weher*H communicaiion on acute 
leukaemia (page 286} . 

Since writing this paper an article on "Acute Myelogenic 
Leukaemia/' by Dr. Billings and Dr. Capps, has appeared in the 
' American Journal of Medical Sciences ' for September, 1903 
fp.375). They regard the faintly granular, large mononuclear cells 
in the blood of ObrastzoVs and similar cases as myelocytes or 
transiticmal cells. Their views are not much at variance with 
those here expressed. 

The bone-marrow must be the source of the great increase of 
the so-called " lymphocytes " in the blood of those cases of acute 
leukaemia in which the bone-marrow is practically the only one 
of the leucocyte-forming tissues involved — no matter whether 
these cells be termed " lymphocytes," or " non-granular myelo- 
cytes," or "myelocytoblasts" which have not yet had time to 
form granules in their cell-protoplasm. I incline to the view 
that cells of the large non-granular mononuclear type, whether 
in the bone-marrow, or in the lymphatic glandular tissue, or in 
both of them, can give rise not only to cells of the ordinary 
lymphocyte type, but also to cells of the myelocyte type. All 
varieties of leukaemia can be accounted for in this way. In Dr. 
Wilkinson's case ('Lancet,' 1903, vol. i, p. 1739) the blood con- 
dition is said to have changed from one of myelogenic leukaemia 
to one of lymphatic leukaemia. The lymphatic glands were not 
felt enlarged. No iwst'mortevi examination was obtained, but 
I think that the change in the type of the blood -cells may very 
well be explained by supposing the bone-marrow disease to have 
become more acute. Thus the leukeemic condition of the blood 
would become " less differentiated,'' /. e. the large non-granular 
mononuclear cells (lymphocyte-like cells) would remain undiffer- 
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entiated, not having time to develop into granular cells of the 
myelocyte type. Doubtless also in acute exacerbations of 
chronic myelogenic leukasmia, as well as in primarily acute 
myelogenic leukaamia, the blood may show an enormous increase 
of cells of the large mononuclear (lymphocyte-like) type. 

An important physiological deduction from a study of cases of 
"multiple myeloma of the lymphatic type" {i,e. lymphadeno- 
matosis ossium) and cases of acute lymphocythsemia, in which 
the bone-marrow is the only one of the blood-forming tissues 
involved, is that all the granular myelocytes (and consequently 
all the polymorphonuclear leucocytes of the blood-serum) are to 
be regarded as normally derived from cells of the lymphocyte 
type, i, e. as being differentiated lymphocytes. When an extremely 
rapid formation of myelocytes is attempted (hyperplasia-like 
tumour-formation in the bone-marrow) there is no time for the 
development of granules in the cell-protoplasm, and consequently 
cells resembling large and small lymphocytes, not myelocytes, 
are produced. 

In my classes A and B of the group of leukaemias and pseudo- 
leukgemias, instead of supposing that the lymphocyte-like cells 
are derived from the non-granular predecessors of the myelocytes, 
I would now suggest that they are derived from the myelocytes 
themselves by the latter losing their granulation in the process 
of proliferation, and consequently reverting to the lymphocyte- 
like (embryonal) type of their ancestors. According to this 
theory the large lymphocyte-like cells would represent ordinary 
large myelocytes, and the small lymphocyte-like cells (generally 
fewer in number) would represent particularly small myelocytes. 
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